




PRESIDENT'S VIEW 

MY FOCUS AS PRESIDENT 
elcome to the latest 
issue of The Naval 
Architect. I am 
honoured to have been 
elected President of 

RINA, and I would like to thank members 
for the confidence and trust you have 
placed in me. I also want to acknowledge 
my predecessor, Cat Savage, our first 
female president, whose leadership and 
professionalism have helped strengthen 
RINA and position it strongly for the future. 

My maritime story began in Durban 
Harbour in South Africa. As a child, I 
spent time on the water surrounded by 
commercial shipping and naval vessels. 
I still remember the scale of those 
ships and the fascination I felt watching 
them move through the harbour. That 
experience left a lasting impression and 
shaped the direction of my career. By 
the time university approached, I knew I 
wanted to become a naval architect. 

Since then, I have been fortunate 
to work across government, defence, 
consultancy, industry and the third sector. 
My career has included naval engineering, 
safety assurance, capability delivery, 
maritime acquisition and complex 
programme leadership, most recently in 
major submarine capability programmes. 
I have seen first-hand the extraordinary 
quality of our maritime workforce and the 
increasing pressures on it. 

Today's maritime sector faces profound 
change. Technological disruption, 
digitalisation, sustainability pressures, 
geopolitical instability and workforce 
shortages are reshaping our profession 
and the demands placed on it. Competition 
for talent is global, specialist expertise is 
becoming harder to replace, and the pace 
of technological change is accelerating 
faster than many traditional professional 
models were designed to support. 

These challenges reinforce why 
professional institutions matter. 

RINA's purpose remains as relevant 
today as it was in 1860: to advance the 
science and art of naval architecture and 
maritime engineering. But our role today 
extends beyond preserving standards 
alone. We must also help build a modern, 
internationally connected professional 
community capable of supporting 
innovation, professional confidence, 
technical excellence and long-term 
resilience across the maritime sector. 

As president, my role is not operational 
delivery. The governance responsibilities 

"MY ROLE IS TO 
REPRESENT THE 

VOICE OF THE 
MEMBERSHIP, 
CONTRIBUTE 

are clear. My responsibility is to represent 
the voice of the membership, contribute 
strategic insight and support RINA's 
long-term direction. The presidency also 
carries an important ambassadorial 
responsibility, and I look forward to 
engaging actively with our divisions, 
branches and members around the world. 

My priorities over the next two years 
focus on three areas. First, supporting 
the Institution's long-term sustainability 
and strengthening alignment behind our 
mission, leadership and global network. 

Second, strengthening services, 
visibility and career support across 
the membership, particularly for 
younger professionals, early careers 
and associated disciplines. That 
means listening carefully to members, 
supporting stronger engagement and 
ensuring RINA continues to provide 
meaningful value throughout careers. 

Third, continuing to build a culture 

STRATEGIC INSIGHT 
AND SUPPORT THE 

INSTITUTION'S 
LONG-TERM 
DIRECTION" 

of professionalism, inclusivity, high 
standards and international outlook. 
Strong professional institutions are 
built on trusted communities that 
welcome talent, encourage debate, share 
knowledge and support one another 
across disciplines and career stages. 

Above all, I want to work 
collaboratively with members, partners 
and the wider maritime community 
to ensure the Institution continues to 
deliver relevance, confidence and impact 
for the future. 

ANNABELLE RANSOME-WILLIAMS FRINA 
is the new president of Royal Institution 
of Naval Architects 
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Royal Navy submarine HMS Astute sailing up 
the Clyde estuary to Faslane from Barrow-in­
Furness shipyard. The Astute-class fleet of 
seven 97m-long vessels is nearing completion. 
HMS Agamemnon did a successful first dive in 
October 2025 and HMS Achilles is scheduled for 
commissioning in 2028. 
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TOPPINC UP 
THE TANK 

The Richard B Couch Model Basin at 
the University of Michigan College of 
Engineering, following completion of 
extensive renovations to the 
750,000gallon, 360ft-long towing tank 
facility. The reopening ceremony 
marked the occasion with a "mixing of 
the waters", in which water 
contributed by 41 hydrodynamics 
laboratories across 20 countries was 
poured into the basin, a gesture 
reflecting the global community the 
facility has long served. 

The basin is the largest towing 
tank at a US university. Over its 
120-year history it has been central 
to some of the most consequential 
advances in naval architecture, 
among them the development of 
the bulbous bow, the hull form 
optimisation that reduces wave­
making resistance and is now fitted to 
most large commercial vessels, which 
combined carry approximately 90% of 
world trade by volume. 

• Photograph: Marcin Szczepanski, 
University of Michigan College 
of Engineering 
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INSICHTS 

TOP SHOT 

AUTONOMY ASSURED 
BAE Systems' Herne extra-large autonomous 
underwater vehicle (XLAUV) is on course to 
become the first XLAUV certified under Lloyd's 
Register's Unmanned Marine Systems Code. 

NEW BOAT TAKES 
ELECTRIC POWER TO 
THE NEXT LEVEL 
First battery-methanol-powered tug set to sail 

The "most powerful electric escort tug in the world" 
has completed sea trials, marking what battery maker 
AYK Energy describes as a significant milestone in the 
electric workboat sector. 

Svitzer Balder, built by Uzmar Shipyard in Turkiye, 
is the first battery-methanol harbour tug ever built 
and is capable of operating in near-open ocean as 
well as harbour conditions. The vessel is now set 
for delivery to the Port of Gothenburg, Sweden, where 
it will carry out more than 90% of its towing and 
docking operations on zero-emission battery-electric 
power, with dual-fuel methanol engines for back-up 
and range extension. 

AYK supplied the vessel with an ABS-certified 
AriesA 6MWh battery system, built at its plant in Zhuhai, 
China. The system uses lithium-iron-phosphate (LFP) 
cell technology rather than the nickel, manganese, 
cobalt chemistry, a choice AYK says delivers 
competitive energy density and power at lower cost 
and with improved safety. AYK was the first 
manufacturer to secure a type-approved marine 
battery using LFP technology. 

Svitzer Balder is the fifth Svitzer tug to use AYK 
battery systems, reflecting growing demand across the 
maritime sector. 
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BALTIC FIRST FOR CARBON 
CAPTURE AND STORACE 
Aker wins contract for CO2 terminal in Lithuania 

Aker Solutions has been awarded a front-end 
engineering and design contract by KN Energies 
for a CO2 transshipment terminal in Klaipeda, 
Lithuania, forming part of the first cross-border 
carbon capture, transport and storage (CCS) network 
in the Baltic region. 

The planned terminal, recognised as a project of 
common interest by the European Commission and 
co-funded under the EU's Connecting Europe Facility, is 
designed to receive CO2 from industrial sources across 
Lithuania, Latvia and the wider Baltic region. With a 
planned capacity of approximately 2.8 million tonnes of 
CO2 per year, the facility will provide temporary storage 
before the CO2 is transported by ship to long-term 
geological storage sites beneath the North Sea seabed. 

Under the FEED contract, Aker Solutions will refine 
the technical design specification of the planned 
infrastructure, building on earlier phase evaluations, 
and assess potential expansion routes. The FEED phase 
is scheduled for completion in the third quarter of 2026, 
involving more than 100 Aker Solutions employees in 
Norway, India and the UK. A final investment decision is 
planned for 2027, with a targeted commercial 
operational date of 2030. 

Aker Solutions has been designing and delivering 
CO2 infrastructure since the 1990s, with experience 
spanning the full CCS value chain from carbon capture 
integration through to transport, terminal infrastructure 
and permanent storage. The Klaipeda project adds to a 
portfolio that includes the Northern Lights, Brevik and 
Oslo CCS programmes. 

KN Energies is an energy terminal operator managing 
liquid energy and liquefied natural gas flows across the 
Baltic Sea region. 



Computer-generated image of a MOL/SHI carrier design 

AiP FOR WIND-ASSISTED 
LIQUEFIED CO2 CARRIER 
ClassNK has issued an Approval in Principle (AiP) for a 
liquefied CO2 carrier equipped with the Wind 
Challenger hard sail wind propulsion system, jointly 
developed by Mitsui O.S.K. Lines and Samsung Heavy 
Industries. The certificate was presented at a handover 
ceremony held at Sea Japan 2026. 

The AiP confirms the feasibility of the vessel's 
conceptual design against applicable rules and safety 
requirements. ClassNK carried out its review against its 
Rules and Guidance for the Survey and Construction of 
Steel Ships and its Guidelines for Wind-Assisted 
Propulsion Systems for Ships (Edition 2.2). 

The vessel presents a notably complex design 
challenge, combining three distinct technical elements 
- a forward accommodation arrangement, liquefied CO2 

cargo systems and multiple Wind Challenger units -
each of which carries its own risk profile. ClassNK 

~ participated in a HAZID risk assessment before issuing 
~ the AiP. 

The REMUS 620 has a maximum endurance of110 hours 

HII WINS CONTRACT TO 
DELIVER AUTONOMOUS 
SUB RECOVERY SYSTEM 
HII has been awarded a contract by the US Defense 
Innovation Unit to deliver a submarine Torpedo 
Tube Launch and Recovery (TTLR) system capable of 
autonomously deploying and recovering its REMUS 
620 unmanned underwater vehicle from US Navy 
submarines, without diver assistance. 

The REMUS 620 is the second-generation 
medium-class vehicle in the REMUS family, sharing 
the same physical envelope as its predecessor, the 
REMUS 600, and compatible with existing launch, 
recovery, handling and logistics solutions. 

In baseline configuration, with a single battery 
module, the vehicle measures 3.1m and displaces 
222kg, with a depth rating of 600m. Fitted with three 
battery modules, its maximum endurance is 110 
hours and its range is 275nm at a sprint speed of 
8knots. With synthetic aperture sonar installed, 
endurance reduces to 78 hours and range to 200nm. 

The vehicle's communications architecture 
supports data offload via removable hard drive, 
Wi-Fi and Iridium satellite link, with additional 
options including line-of-sight RF, high-data-rate 
transmission, acoustic modems, optical modems 
and plug-in Ethernet. 

Autonomy is managed through Hll's Odyssey 
suite, which supports collaborative multi-vehicle 
mission planning across both unmanned surface 
vessels and uncrewed underwater vehicles. 

205 
This is the record number of days spent at sea 
patrolling by a Vanguard-class submarine, 
returning to Faslane in April. "A testament to the 
endurance and dedication of the crew," said the 
UK Defence Journal, adding that it is also a sign 
of constraints, shortages and delays. 
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MIT LAB IMPROVES HUMAN 
AND AUV INTERACTIONS 
Researchers address capability gaps in 
underwater navigation and perception 

Researchers at MIT Lincoln Laboratory in the US are 
developing hardware and algorithms to improve 
collaboration between human divers and autonomous 
underwater vehicles (AUVs), with potential applications 
ranging from subsea cable inspection to countermine 
operations. The project, carried out by the lab's Advanced 
Undersea Systems and Technology Group, seeks to combine 
the respective strengths of humans and robots in 
demanding underwater environments. 

As principal investigator Madeline Miller notes, divers 
and AUVs generally do not team up at all underwater. 
Manipulation tasks requiring human dexterity, such as 
repairing infrastructure or deactivating a mine, fall entirely 
to the diver, while robotic systems offer advantages in 
processing power, endurance and high-speed mobility that 
remain largely unexploited in such missions. 

The research addresses two fundamental capability gaps: 
underwater navigation and perception. Divers operating in 
low-visibility or deep conditions may have little more than a 
compass and fin-kick counts to guide them. For AUVs to 
assist meaningfully, they must perceive their environment 
reliably, yet optical sensors fail in dark or turbid water, and 
sonar imagery lacks colour and fine detail. The dynamic 
ocean environment can also confuse Al classification, as 
when a tyre overgrown with 

input via an underwater acoustic modem. A central 
engineering challenge is compressing information 
sufficiently to be useful within the severe bandwidth 
and latency constraints of underwater acoustic 
communications, while keeping hardware within the size, 

weight and power envelope of commercial 
mussels no longer resembles a tyre, 
or a fragmented wreck no longer 
looks like an aircraft. 

The team built on navigation 
algorithms originally developed by 
MIT's Marine Robotics Group, led 

"THE PROJECT SEEKS 
TO COMBINE THE 
STRENGTHS OF 
HUMANS AND ROBOTS" 

off-the-shelf components. 
After field trials in coastal New England 

waters and with human divers at Michigan 
Technological University's Great Lakes 
Research Center, the team is seeking external 
sponsorship to transition the technology to 

by Professor John Leonard, 
integrating them into a mission-relevant AUV and 
progressing to trials with actual divers in open-ocean 
conditions. On the perception side, an Al classifier 
processes both optical and sonar data mid-mission, 
flagging low-confidence objects to the diver for human 

military or commercial partners. 
MIT's Miller highlights the vulnerability of subsea 

telecommunications and power cable infrastructure as a 
key driver, noting that maintaining advantage in the 
undersea domain will require combining Al capability with 
human judgement. 
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FINCANTIERI TO BUILD HICH-SPEED 
SAILDRONE USV IN WISCONSIN 
Shipbuilder branches out with collaboration on Spectre 

Fincantieri has announced it will build 
Spectre, a new class of high-speed 
multi-mission unmanned surface 
vessel (USV) developed by Saildrone, 
through its US subsidiary Fincantieri 
Marine Group. The collaboration was 
announced at the Navy League's 
Sea-Air-Space exhibition at National 
Harbor, Maryland. 

At approximately 52m in length, 
with a displacement of around 
250tonnes and a top speed of 
30knots, Spectre is the largest, 
fastest and most capable Saildrone 
platform to date. Optimised for 
anti-submarine warfare operations, 
the vessel offers extreme endurance 
and an ultra-quiet acoustic signature, 
while remaining adaptable to 

alternative mission configurations, 
including higher-speed and low­
observable operational profiles. 

Construction will take place at 
Fincantieri's shipyards in Wisconsin, 
applying the group's established 
industrialised shipbuilding methods 
and serial production expertise in 
advanced aluminium vessels to a 
next-generation autonomous 
platform. The programme is designed 
to deliver production continuity and 
industrial robustness alongside 
technological performance, reflecting 
growing demand from naval forces for 
autonomous platforms capable of 
being deployed in numbers. Spectre is 
engineered to integrate a wide range 
of mission systems and payloads. 

CHARTWELL 
AND JAPANESE 
SHIPBUILDERS 
SICN WIND DEAL 

Chartwell Marine has signed a 
Memorandum of Understanding 
with the Cooperative Association 
of Japan Shipbuilders, which 
represents 59 Japanese shipyards, 
to support the development 
and local construction of crew 
transfer vessels and service 
operation vessels for Japan's 
offshore wind industry. 

The agreement, signed in 
Tokyo in March, builds on 
collaboration between the two 
organisations that began in 2023, 
including a Nippon Foundation­
supported programme that 
introduced Chartwell's crew 
transfer and service operation 
vessel designs to the Japanese 
market. The association will act 
as a bridge between domestic 
shipowners, operators and 
yards, and Chartwell, facilitating 
knowledge exchange to 
support vessels in meeting 
project requirements and local 
content rules. 

Hiroyuki Nishida, managing 
director of the association, said: 
"By working together, we can 
help support the development of 
locally constructed vessels and 
contribute to the long-term growth 
of the industry:' 

Andy Page, managing director of 
Chartwell Marine, said: "We look 
forward to continuing to work 
closely with the association and 
Japanese stakeholders as the 
offshore wind sector scales up:' 

SOcw 
HISTORIC TUC TO BECOME LUXURY YACHT 
AURELIA Design, based in Amsterdam, is restoring the 
1956 Wijsmuller Titan tug as a long-range yacht, 
retaining the original hull form while replacing 
conventional propulsion with a fully emission-free 
system currently under development. 

Engine maker Everllence calculates that 50GW 
of existing two-stroke power must be converted 
by 2050 to meet IMO net-zero targets, 
equivalent to around 2,000 of the largest 
containerships, bulkers and tankers. "We 
urgently need action on retrofits;• says the 
company's Klaus Rasmussen. 
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SIMULTANEOUS ROY OPERATIONS 
CUT VESSEL DAYS OFF SENECAL 
DeepOcean innovation set to reduce costs and time 
spent on subsea inspection programmes 

DeepOcean has demonstrated a 
methodology for combining subsea 
inspection and full 3D scanning into a 
single remotely supported ROV 
campaign, completing both scopes 
simultaneously across 69 subsea 
structures at Woodside Energy's 
Sangomar deepwater field off the 
coast of Senegal. 

Routine subsea inspection and 
structural 3D scanning are 
traditionally conducted as sequential, 
discrete operations, each requiring 
dedicated offshore mobilisation. By 
integrating them into a single 
campaign, DeepOcean completed the 
combined work in slightly more than 
half the vessel time that two separate 
operations would have demanded, 
while doubling the data output 
delivered to the operator. 
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The technical capability 
underpinning the campaign draws on a 
proprietary ecosystem that DeepOcean 
has developed over the past decade. 
The operational package encompasses 
inspection engineers and ROV pilots 
working with ROVs equipped with 
specialist scanning hardware, 
integrated with data processing 
software capable of exploiting 
computer-aided drawings, ROV footage 
and sonar returns. A proprietary 3D 
imaging software pipeline converts the 
combined data into full 3D models, 
with digital twin outputs generated for 
ongoing asset management. 

Key to the methodology is 
photogrammetry, the extraction of 
precise spatial measurements and 3D 
information from 2D photographic 
data. The discipline combines optics, 

geometry, computer vision and 
imaging science to convert ROV 
footage and survey data into accurate 
3D reconstructions of subsea 
infrastructure. Applied at Sangomar, 
this enabled the capture of high­
resolution structural data that 
supports detailed planning for future 
inspection and maintenance activities 
across the field. 

"By applying 3D reconstructions in 
our operations, we improve our 
capacity to detect structural anomalies 
like cracks or deformities and 
understand their proximity to critical 
components;· said DeepOcean CEO 
(J)yvind Mikaelsen. "This enables timely 
maintenance and prevents failures:• 

The Sangomar Phase 1 Development 
lies around 100km south of Dakar in 
water depths characteristic of 
deepwater operations. Production 
commenced in June 2024, making this 
baseline survey campaign a timely 
exercise in establishing the structural 
reference data from which future 
inspection findings will be 
benchmarked. The 69 structures 
surveyed included 17 subsea trees. 

DeepOcean was already engaged 
at Sangomar under a broader 
subsea inspection, maintenance 
and repair contract. 

The Sangomar campaign will be 
watched closely by operators seeking 
to reduce vessel day counts without 
compromising the quality or scope of 
subsea inspection programmes, a 
pressure that is only increasing as 
deepwater portfolios expand and cost 
discipline intensifies across the sector. 

BACK TO FITNESS 
Babcock International has 
completed a planned 
maintenance programme on 
HMS Queen Elizabeth at Rosyth, 
returning the Royal Navy's 
flagship carrier to operational 
readiness ahead of sea trials. The 
programme, the fourth successful 
dry docking of a Queen Elizabeth 
class vessel at Rosyth in seven 
years, involved thousands of 
hours of engineering work across 
propulsion, stabilisation and 
wider repair and renewal activity. 



WARTSILA ROLLS OUT 
NTPRO 7 SIMULATOR 
Wartsila, the Helsinki-based technology group, has 
released NTPRO 7, the latest iteration of its navigational 
training simulation platform, designed to address the 
growing complexity of modern bridge operations and the 
accelerating pace of digital navigation standards. 

The platform received a Statement of Compliance 
from DNV ahead of its commercial launch, which was 
scheduled for May 2026, following two years of piloting 
and validation. 

Central to the new release is the RealSea visualisation 
engine, built on Unreal Engines and paired with an 
advanced sound system to deliver a physically accurate, 
high-fidelity training environment. New-generation 
conning and overhead displays mirror contemporary 
shipboard systems, and the platform incorporates 
s-100-ready digital navigation training through Wartsila's 
Navi-Sailor ECDIS. 

NTPRO 7 introduces a Virtual Watch keeper with 
Al-powered voice command recognition, alongside vessel 
models and training scenarios supporting wind-assisted 
propulsion systems. 

Johan Ekvall, director of simulation and training at 
Wartsila Marine, said the platform had been developed 
to help training institutions respond to evolving 
regulatory expectations and vessel technologies. 
"NTPRO 7 is designed to help training institutions and 
academies prepare crews for changes by providing a 
future-ready simulation environment that mirrors 
modern bridge operations and supports long-term 
competence development," he said. 

" The system is offered in scalable configurations, from 
~ 
,~ full-mission bridge simulators to classroom-based 
~ setups, enabling institutions to tailor deployments to 
'1l their infrastructure and instructional requirements. 

Orea Al's SeaPod watchkeeper 

NEW AUTONOMOUS 
VESSEL ACREEMENT 
Orea Al and SHI in joint development deal 

Orea Al has signed a Memorandum of 
Understanding with Samsung Heavy Industries 
(SHI) to jointly develop and deploy autonomous 
vessel technologies across both newbuild 
and retrofit markets. 

The phased collaboration will combine SH l's 
autonomous solutions with Orea Al's Al-powered 
maritime operations system, covering Al-assisted 
navigation, berthing and speed optimisation. 

As part of the agreement, Orea Al will integrate 
SH l's SVISION berthing assistance system and 
autonomous speed control solution into its suite, 
which currently covers more than 1,200 vessels. 

SHI will in turn embed Orea Al's technology as 
standard on newbuild vessels equipped with its 
Samsung Autonomous Ship system. Joint research 
and development activity will focus on real-time 
decision support, adaptive navigation and 
continuous performance optimisation, drawing on 
large-scale operational data from both companies. 

Orea Al's fully automated SeaPod watchkeeper 
unit uses computer vision, with both day and 
thermal cameras, to provide bridge teams with 360° 
situational awareness, detecting, tracking and 
prioritising navigational risks in real time. 

Varden Gross, CEO and co-founder of Orea Al, 
said the partnership created "a practical path to 
scaling autonomous capabilities, from newbuild 
vessels to existing fleets". 

SHI executive vice president Hyun Joe Kim, head 
of SH l's Autonomous Ship Research Institute, said 
autonomous navigation is "a key competitive factor 
for the future of the shipbuilding industry". 

320 
Number of gross tonnes of commercial shipping 
controlled by China, which now owns the world's 
largest fleet, according to Maritime Analytica. 
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WE'D BETTER BE 
READY FOR Al 
Evangelos Boulougouris on using 
artificial intelligence in ship design 

A global race is under way to 
turn artificial intelligence 
into an economic and 

strategic advantage. With the US 
scaling frontier-model capability at 
speed, China pushing scale and 
deployment, and the European Union 
trying to pair regulation with a late 
but sizeable infrastructure push, the 
UK is debating not just Al strategy, 
but where the compute, energy and 
investment conditions will come 
from and who will control them. 

For engineering sectors such as 
naval architecture, this matters 
because access to compute and 
trustworthy models will increasingly 
shape who can innovate quickly, 
simulate more, and de-risk decisions 
earlier. In this context, early-stage 
ship design can be seen as a case in 
point, with the real prize being not 
Al-generated geometry per se, but 
verifiable Al embedded in 
professional workflows. 

Numerous studies have shown 
that early design stage choices have 
a significant effect on cost, carbon 
footprint and operability. Yet, they 
are made under uncertainty and time 
pressure. Nowadays, decarbonisation 
with new fuels and tighter coupling 
between hydrodynamics, structures 
and operations requires better 
exploration of the design space and 
proper multi-objective optimisation 
as early as possible. Al can help 
through generative models that 
propose plausible hull candidates 
and surrogate models that screen 
performance quickly. However, the 
outputs should remain traceable, 
repeatable and easy to interrogate 
within existing CAD/CAE workflows. 

This can significantly accelerate 
iteration and widen the breadth of 
exploration. Diffusion models and 
other generators can sample learned 
design spaces while multimodal 
representations can improve 
geometric robustness and 
interpretability. In parallel, physics-
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informed learning is reducing data 
hunger in some settings. However, 
verification is still needed. The 
barriers are data availability, 
reproducibility, clear limits of 
applicability, and integration into 
review processes, including class­
facing evidence and documentation. 

This will have direct implications 
for education and professional 
identity. Tomorrow's naval architect 
will be expected to interrogate 
training data, recognise when a 
model is extrapolating beyond its 

"THERE IS A CLEAR 
TREND TO MOVE FROM 
Al AS A PLUG-IN TO 
Al-NATIVE DESIGN 
TOOLCHAINS" 

competence or hallucinating, and 
translate Al-generated options into 
evidence that survives design review. 
In other words, "good judgement" 
will increasingly include knowing 
when not to trust automation, and 
how to fall back to first principles 
and high-fidelity tools. 

NAOME academics and 
researchers are developing a range 
of maritime Al models for design, 
operation and safety. Geometry 
representation is a decisive factor for 
trustworthy generative hullform 
design. Our recent framework, 
developed with support from 
MarRI-UK, learns a shared latent 
encoding of hull geometry from 

complementary modalities familiar 
to naval architects, using surface 
point clouds, waterlines and 
buttocks. It couples them with 
conditional latent diffusion to 
generate novel, geometrically 
coherent hulls consistent with 
high-level design parameters. The 
benefit is practical controllability 
and robustness, as the generated 
candidates are easier to interpret, 
check and refine than outputs 
produced from a single 
representation. 

Looking ahead, there is a clear 
trend to move from Al as a plug-in to 
Al-native design toolchains, linking 
requirements, generated geometry, 
fast screening, high-fidelity analysis 
and the design review dossier. 
Verification should be built in, 
including automatic geometry and 
constraint checks, uncertainty 
signals and clear limits of use that 
accompany each candidate. The next 
step is performance-aware 
generation, where diffusion models 
and surrogates could enable 
estimation of resistance, seakeeping, 
emissions-related outcomes and 
other performance metrics, with 
targeted CFD/FEM for confirmation. 
These will only scale if policy, class 
practice and education keep up with 
how tools are validated and taught. 
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WE ARE ON THE RICHT PATH 
Catriona Savage on the pace of change in her time as RINA president 

W hen I took on the RINA 
presidency in 2022, I set 
out three broad 

ambitions: to widen the pipeline 
of people coming into naval 
architecture and marine engineering, 
to sharpen RINA's thought 
leadership, and to make the 
institution more relevant, more 
modern and more visible. Four years 
on, with two terms complete, I can 
say with confidence that progress 
has been made, while being equally 
clear that there is more still to do. 

The word "relevance" has been 
something of a touchstone 
throughout my presidency. 
Professional institutions, like any 
organisation, can fall out of step with 
the communities they serve. My 
encouragement to anyone who 
perhaps drifted away from RINA, or 
who holds a picture of what we were, 
rather than what we are, is simply 
this: come and take another look. 
We have changed, and we may now 
offer what you need. 

Some of that change is 
operational. We have steadily moved 
towards web-enabled systems, 
better digital communications, and 
an increasingly capable and diverse 
board. The transformation is far from 
complete, but the direction of travel 
is clear, and our new CEO, Paul 
Jobson, who joined about a year ago 
through a rigorous external 
recruitment process, is driving that 
transformation with real purpose. 
The board's role in his appointment 
was deliberate: we recognised that 
we could support outward-facing 
engagement and member 
communications ourselves, but that 
we needed a leader with deep 
operational experience to run the 
Institution effectively. I am confident 
that we made the right call. 

I am also proud of the Developing 
Careers Committee, which we 
established during my presidency. 
Led by younger council members, 
including founding members Chris 
McNair and Chris Baker, the 

committee covers everything from 
STEM outreach to early career 
mentoring and support. It has been 
impressively active, and it reflects my 
conviction that broadening the 
language around engineering, for 
teachers, parents and young people 
alike, is essential. 

Skills such as spatial reasoning 
and creative problem-solving are the 

"BROADENING THE 
LANGUAGE AROUND 
ENGINEERING, FOR 
TEACHERS,PARENTS 
AND YOUNG PEOPLE 
ALI KE, IS ESSENTIAL'' 

lifeblood of our profession, yet they 
are rarely celebrated in the school 
curriculum. lfwe can reach young 
people earlier and help them 
recognise themselves as potential 
engineers, we will build a stronger 
and more diverse community. 

Looking back at the industry over 
the same four years, the pace of 
change is striking. Digital systems, 
Al, autonomy, and advanced 
visualisation techniques that would 
have seemed ambitious or niche 
in 2022 are increasingly routine. 
The speed of that transition is the 

OPINION 

defining characteristic, not simply 
the scale of it. 

On sustainability, the picture is 
more complex. The geopolitical 
context has shifted, and some of the 
optimism around future fuels and 
energy efficiency has been tested 
and challenged. However, I do not 
expect momentum on that front to 
stall and what encourages me is 
the intensity of innovation, with 
smarter energy management 
systems, digital optimisation, 
efficient hull forms and a broader 
spectrum of energy-saving devices 
coming to market. The maritime 
industry needs to focus on the long 
investment horizon that turns 
today's R&D into tomorrow's reality. 

On a personal note, I am the first 
woman to serve as RINA president, 
and had always hoped to be the first 
of many. This is already proving to be 
the case with Annabelle Ransome­
Williams set to take over. She brings 
tremendous experience, enthusiasm 
and passion for naval architecture 
and for the Institution. I have no 
doubt she will continue to drive 
forward the initiatives we have 
started, and then some. 

AUTHOR PROFILE 
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YOU CAN'T JUST 
ADD AUTONOMY 
James Glad man on staying in 
control and why HAT is key 

There's a phrase I now hear more 
often when discussing future 
submarines - we'll just add 

autonomy. It sounds harmless, logical 
even, but it makes a misleading 
assumption shaping how we think 
about next-generation submarine 
design. Autonomy isn't something we 
can simply add and, ifwe treat it that 
way, we risk getting it wrong. 

Autonomy is already moving 
beyond isolated subsystems into core 
control and combat functions, 
filtering data, generating predictions 
and influencing decisions. As outlined 
in my ongoing work (to be presented 
at the RINA Warship Conference in 
Bath in June), this fundamentally 
changes the role of the operator and 
introduces Human-Autonomy 
Teaming (HAT) as a primary design 
driver. It also raises trust and 
reliability, not as abstract qualities, 
but as design requirements that must 
be engineered from the outset. 

For decades, submarine design has 
followed a stable model: the platform 
senses, the crew interprets and the 
crew decides. Systems support that 
process, but they don't challenge it. 
With HAT, autonomy becomes part of 
decision-making - control is no 
longer purely human and, critically, 
it's not binary. This introduces a new 
layer of complexity that must be 
addressed through system 
architecture and platform design 
progressing in harmony. 

Take the control room as an 
example. There's a tendency to equate 
digitalisation with more screens and 
more data. But submariners don't 
need more information, they need 
clarity. Trust in autonomous systems 
comes from transparency of intent, 
consistency of behaviour and clearly 
communicated confidence and 
limitations. If autonomy cannot do this 
under pressure, it is not adding 
capability, it is adding risk! 

In my view, current approaches 
need refinement. We often design 

OPINION 

"TRUST IN AUTONOMOUS SYSTEMS COMES FROM 
TRANSPARENCY OF INTENT, CONSISTENCY OF 
BEHAVIOUR AND CLEARLY COMMUNICATED 
CONFIDENCE AND LIMITATIONS" 

systems and then ask operators to 
adapt. In a constrained, high-tempo 
and unforgiving environment, that is 
not viable. Human factors must be 
treated as a core design input, 
ensuring interaction between the 
operator and the system drives 
performance, rather than 
undermining it. 

Authority management is another 
area requiring care. In a HAT-enabled 
system, the question of who is in 
control becomes fluid. That fluidity 
must be engineered, not assumed, 
with clear boundaries, predictable 
transitions and unambiguous override 
mechanisms forming part of a reliable 
and trusted system architecture. 

HAT cannot be treated as a 
software or integration problem 
alone; it is a naval architectural 
issue. It affects control spaces, 
system structures, function allocation 
and the relationship between vessel, 
crew and the wider operational 
network. To deliver this effectively, 
platform design, system architecture 
and human considerations need 
to evolve together. Increasing 
technical capability does not 
automatically translate into 
operational effectiveness. 

Submariners already operate at the 
limits of human performance. 

Introducing autonomy without 
properly integrating it into the human 
system risks increasing cognitive load, 
reducing situational awareness and 
complicating error recovery at critical 
moments. Reliability, in this context, 
is not just about system uptime, but 
about predictable, understandable 
behaviour in demanding conditions. 

Autonomy is widely expected to 
play a role in future submarine 
design. The key consideration will be 
how thoughtfully and effectively it is 
integrated, particularly in a way that 
fosters trust between human and 
machine. lfwe treat autonomy as 
something that can be added late, 
we risk building submarines that 
are technically advanced but 
operationally brittle. lfwe recognise 
HAT as a core design consideration, 
and ensure architecture, platform and 
human factors develop concurrently, 
there is an opportunity to deliver 
submarines that are more resilient, 
more usable and ultimately safer. 

That's the distinction that matters, 
because in a submarine, complexity 
doesn't fail gracefully. 
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T he return of great-power 
rivalry, wars in Ukraine and 
the Middle East, rising 
tensions in the South 
China Sea and growing 

concern over seabed infrastructure 
have pushed undersea capability back 
to the centre of military planning. But 
this is not simply a contest of fleet 
numbers. The underwater arms race 
today is a structural transformation of 
the global maritime system, reshaping 
deterrence, intelligence gathering, 
seabed infrastructure protection and 
the balance of power across the 
Atlantic, the Inda-Pacific and the 
Arctic. As First Sea Lord General 
Sir Gwyn Jenkins told delegates at 
the Combined Naval Event in 
Farnborough in May 2026: "We are at 
a fork in the road, and the decisions 
we take now will have seismic and 
lasting consequences:' 

After decades of relative 
underinvestment, major powers and 
emerging maritime nations are 
recapitalising underwater capability 
at a pace not seen since the Cold War. 
This renewal spans not only 
submarines but anti-submarine 
warfare systems, autonomous 
underwater vehicles, support fleets, 
seabed surveillance networks and the 
protection of critical underwater 
infrastructure. The geopolitical 
landscape is simultaneously 
reshaping procurement strategy, with 
intergovernmental collaboration, 
export partnerships and industrial 
allegiances all playing a pivotal role 
alongside raw capability. 

A GLOBAL COMPETITION 
The scale of that competition is most 
visible in the contest between the 
United States and China. Despite 
long-standing plans to deliver two 
Virginia-class submarines per year, 
US output has struggled to exceed 
around 1.1 to 1.2 boats annually, 
constrained by workforce shortages, 
supply chain fragility and industrial 
bottlenecks. The Navy's 30-year 
shipbuilding plan acknowledges a 
persistent gap between planned and 
achievable output, with workforce 
availability now the single largest 
constraint on recapitalisation. The US 
is simultaneously managing the 
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Cutting steel for new submarines 
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"A KEY MILESTONE IN THE 
AUKUS COLLABORATION WAS 
WHEN ANSON DOCKED AT 
HMAS STIRLING FOR 
SCHEDULED MAINTENANCE" 

Virginia-class attack submarine 
programme, the Columbia-class 
ballistic missile submarine 
programme and development work 
on the future SSN(X), placing 
extraordinary concurrent demands 
on a constrained industrial base. 

China, by contrast, is 
demonstrating the strategic 
advantages of scale, having 
launched 10 nuclear-powered 
submarines between 2021 and 2025, 
surpassing the US in both hull 
numbers and total launched 
displacement. Major expansion 
at Bohai Shipbuilding's Huludao 
yard has enabled simultaneous 
production of the Type 093B and 
Type 094 classes, underpinned 
by vertically integrated supply 
chains, state-backed financing and 
a significantly larger skilled 
workforce. The strategic concern 
for Western planners is increasingly 
centred on industrial tempo, 
production resilience and fleet 
mass, rather than individual 
platform performance. 

The contest extends well beyond 
two powers. Russia continues to 

prioritise its Borei and Yasen-M 
programmes despite sanctions and 
industrial constraints, with Arctic 
and North Atlantic operations the 
strategic focus. 

France sustains two parallel 
nuclear programmes, the Suffren­
class SSNs and the Le Triomphant­
class SSBNs, while maintaining a 
strong export position through the 
Scorpene design. Germany and 
Sweden remain among the most 
technically influential conventional 
submarine designers, with 
ThyssenKrupp Marine Systems 
driving advances in air-independent 
propulsion (AIP) and low-signature 
construction through the Type 
212CD, and Saab Kockums 
developing the A26 Blekinge class, 
which secured its first export 
customer in Poland in 2025. 

India's indigenous nuclear 
submarine programme has reached 
a significant milestone with the 
commissioning of INS Aridhaman in 
April 2026 and the fourth Arihant­
class boat now in sea trials. South 
Korea has emerged as one of the 
most competitive builders in the 



world, with the KSS-III programme 
demonstrating a high degree of 
indigenous capability and Korean 
yards now in the final running for 
Canada's US$40 billion submarine 
replacement programme. 

For much of the post-Cold War 
period, Western navies prioritised 
small numbers of increasingly 
sophisticated platforms. That 
assumption is now being challenged 
by the realities of persistent 
maritime competition, Inda-Pacific 
scale, Atlantic and Arctic 
commitments, infrastructure 
protection requirements and 
sustained readiness demands. 
Capability alone is insufficient 
without industrial resilience, 
sustainment capacity and 
workforce depth. 

THEAUKUSFRAMEWORK 
As capability shifts from standalone 
platforms toward interoperability 
and integrated, distributed systems, 
more countries are taking a 
collaborative approach to 
construction and operation. The 
most significant example is AU KUS, 
the trilateral security partnership 
between Australia, the United 
Kingdom and the United States, 
designed to support Australia in 
acquiring its first conventionally 
armed, nuclear-powered submarine 

BAE's shipyard in 
Barrow-in-
Furness, where 
the workforce is 
now16,000 

fleet amid growing tensions in the 
Asia-Pacific region. 

Australia's SSN-AUKUS boats will 
be based on the UK's next­
generation SSN Astute-class 
successor but incorporate 
technologies from all three nations, 
built in both the UK and Australia, 
with work scheduled to start by 
2030. The first submarine is expected 
to enter service towards the end 
of the 2030s in the UK and the 
early 2040s in Australia, with both 
nations operating the class on a 
rotational basis under Submarine 
Rotational Force - West at HMAS 
Stirling near Perth. 

The first significant US contract 
under AU KUS was awarded in late 
2025, with Electric Boat securing 
US$196 million for engineering, 
technical and design-transfer work, 
marking a shift from political 
commitment to funded industrial 
delivery. In May, Babcock 
International announced a 
partnership with US defence prime 
HII to manufacture complex 
submarine components at its Rosyth 
facility in Scotland, relieving 
pressure on the US naval supply 

SUBMARINES 

chain while reinforcing industrial 
integration under the framework. 

Australian industry is now being 
drawn into the supply chain at scale. 
PMB Defence will partner with BAE 
Systems to integrate its advanced 
nickel zinc battery system into the 
SSN-AUKUS design and supply 
battery technology for other Royal 
Navy submarines. Nuclear 
propulsion will be delivered by 
Rolls-Royce, with the PWR3 reactor, 
designed for the UK's Dreadnought 
class, expected to be adapted for 
SSN-AUKUS. Rolls-Royce has also 
signed a Memorandum of 
Understanding with the State of 
Victoria to develop Australia's 
defence industry skills, supply chain 
and innovation ecosystem. 

ASTUTE AND DREADNOUGHT 
AUKUS has breathed new life into 
Britain's naval shipbuilding. BAE 
Systems is running the Astute and 
Dreadnought programmes 
simultaneously at Barrow-in­
Furness, where the workforce has 
grown to more than 16,000 people, 
compared to fewer than 10,000 a 
decade ago. 

"BAE SYSTEMS IS RUNNING THE ASTUTE AND 
DREADNOUGHT PROGRAMMES SIMULTANEOUSLY 
AT BARROW-IN-FURNESS" 



SUBMARINES 

The Astute class, a seven-boat 
fleet of 97m-long, 7,400-tonne 
displacement hunter-killers, is 
nearing completion. HMS 
Agamemnon, the sixth boat, 
completed a successful first dive in 
October 2025. To measure the centre 
of gravity during the trim and basin 
dive, 16tonnes of lead weights are 
brought on board and moved side-to­
side, measured using pendulums 
hung between decks, a method used 
by naval architects since the 1700s. 

HMS Achilles, the final boat, is 
scheduled for commissioning in 2028. 
All boats are the first Royal Navy 
submarines designed entirely in 
3D CAD and the first without 
optical periscopes, using high­
specification video technology 
instead. Each carries Tomahawk Land 
Attack Cruise Missiles and Spearfish 
heavyweight torpedoes, powered by a 
Rolls-Royce PWR2 nuclear reactor 
with a 90-day dive endurance. 

All four 153.6m-long, 17,200-tonne 
displacement Dreadnoughts, the new 
generation of SSBNs designed to 
replace the Vanguard class in the 
early 2030s, are at various stages of 
construction. First steel was cut on 
the fourth and final boat, King George 
VI, in September last year. Each is 
built in 16 units grouped into three 
mega-units to optimise the build 
timeframe, with a designed service 
life of 35 to 40 years, some 50% longer 
than the Vanguard class. Each boat is 
equipped to launch 12 Trident II D5 
ballistic missiles and Spearfish 

A keel-laying 
ceremony for a 
Dreadnought-
class submarine at 
the Barrow-in­
Furness shipyard 

torpedoes, powered by the PWR3 
with reactor cores designed to 
operate for 20 years without refuelling 
and with 30% fewer parts than 
the PWR2. In January 2025, Rolls-
Royce was awarded a £9 billion 
MoD contract covering research, 
design, manufacture and support 
of all nuclear reactors in Royal 
Navy submarines. 

NUCLEAR STEWARDSHIP AND 
THE BALANCE OF FLEETS 
Nuclear stewardship is itself 
becoming a defining strategic 
capability, requiring reactor expertise, 
regulatory oversight, nuclear-certified 

Agamemnon takes a trim dive to confirm the submarine's centre of gravity 
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"TO MEASURE THE 
CENTRE OF GRAVITY 
DURING THE TRIM 
AND BASIN DIVE, 
16TONNES OF LEAD 
WEIGHTS ARE MOVED 
SIDE-TO-SIDE" 

supply chains, specialised dockyard 
infrastructure, waste handling, 
emergency preparedness and highly 
trained engineering workforces 
sustained over multiple generations. 
The UK, France, the United States, 
India, China and Russia all face 
similar long-term challenges in 
sustaining this at scale, and the 
burden is one reason why 
conventionally powered submarines 
remain strategically important. 

Advances in AIP, battery technology 
and quieting have made modern 
diesel-electric submarines 
exceptionally capable in littoral and 
regional operations. They are 
generally faster to build and allow 
greater fleet mass for nations seeking 
credible deterrence without the 
burden of a full nuclear enterprise. 
The continued export success of the 
Scorpene design and the growing 
competitiveness of South Korean and 
Japanese programmes partly reflects 
this calculus. Many nations are 
converging on mixed fleets that 



combine nuclear reach, conventional 
mass and autonomous persistence. 

THE EVOLVING BATTLESPACE 
The underwater battlespace now 
extends well beyond traditional 
submarine operations into hybrid 
warfare, persistent surveillance, 
cyber-enabled disruption and the 
protection of seabed infrastructure. 
The Nord Stream incident and 
subsequent European seabed security 
reviews have accelerated investment 
in distributed sensing, autonomous 
patrol systems and infrastructure 
monitoring. NATO's establishment of a 
Critical Undersea Infrastructure 
Coordination Cell underlines the 
vulnerability of underwater cables, 
pipelines and distributed sensor 
networks, and governments across 
Europe and the lndo-Pacific are 
responding with dedicated investment 
in seabed domain awareness. 

The rise of autonomous 
underwater systems is accelerating 
innovation while creating new 
engineering and assurance 
challenges, particularly where 
defence and commercial activity 
converge. Modern underwater 
platforms are becoming software­
defined, digitally integrated systems 
that must remain adaptable across 
decades of technological change 
while operating in increasingly 
contested electromagnetic, cyber 

and acoustic environments. The 
disciplinary breadth required 
now spans naval architecture, 
software engineering, autonomy, 
nuclear engineering, systems 
engineering, hydrodynamics, 
acoustics, cyber security, advanced 
manufacturing, digital twin 
development and human factors. 

Workforce shortages are among 
the most acute strategic challenges 
facing the sector. Competition is 
intense globally for engineers, 
nuclear specialists, software 
developers and advanced 
manufacturing expertise. The Rolls­
Royce and Siemens collaboration on 
the Dreadnought programme, sharing 
best practice across the digital 
landscape to enhance engineering, 
manufacturing, R&D, training and 
reactor operation, is one model for 
how industry is responding. 

GLOBAL TRANSFORMATION 
The real story of the underwater arms 
race is not a procurement narrative. It 
is a global transformation of the 
undersea domain, driven by industrial 
strategy, hybrid threats, workforce 
evolution, nuclear stewardship and 
the convergence of nuclear, 
conventional and autonomous 
capability. These are the forces that 
will shape the future of naval 
architecture and the wider maritime 
profession for decades to come. 

AUKUS 
STRENCTHENED 
WITH HMS 
ANSONSMP 
A key milestone in the 
AUKUS collaboration was 
reached in February this 
year when HMS Anson 
docked at Western 
Australia's HMAS Stirling 
for scheduled 
maintenance, representing 
the first time Australia had 
carried out work on a UK 
nuclear-powered 
submarine. Australian 
personnel worked 
alongside partners from 
the UK and the US on 
maintenance and 
familiarisation activities, 
building on experience 
gained from work on US 
Virginia-class submarines 
USS Vermont in 2025 and 
USS Hawaii in 2024. 
Participation in the UK 
Submarine Maintenance 
Period, ahead of the 
establishment of SRF-West 
at HMAS Stirling from 2027, 
will further build 
Australia's familiarity with 
UK-designed submarines 
as the country prepares to 
begin construction of 
SSN-AUKUS in Adelaide by 
the end of the decade. 
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DESICNINC FOR EXTREMES 

POLAR 
PLANNINC 
As the climate warms, there's growing interest in 
transiting once unnavigable seas. Amy Mclellan explores 
ways to support increased shipping in ice-affected waters 

T he Arctic is warming 
roughly four times faster 
than the global average, 
making shipping lanes that 
were theoretical a decade 

ago commercially viable sooner than 
even optimistic projections suggested. 

Geopolitics is also driving increased 
interest in these waters. The Northern 
Sea Route not only offers transit times 
some 30 to 40% shorter between the 
Far East and Europe than traditional 
Red Sea routes, it also avoids conflict 
zones, piracy hotspots and strategic 
bottlenecks. In a volatile world, 
nations are taking their Arctic 
territories more seriously, particularly 
given their resource potential. The 
Arctic holds vast reserves of oil, gas 
and critical minerals, but the vessels 
and infrastructure to support 
extraction don't yet exist at the 
required scale. 

"The Arctic in particular feels like 
it's moved almost overnight from a 
specialist niche to one of the most 
contested and commercially significant 
maritime regions on the planet;' says 
Lee Grace, business development 
manager, North America, at maritime 
engineering consultancy BMT. 
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The range of vessels on the order 
books tells a story. On the commercial 
side, bulk carriers and containerships 
are exploring trans-Arctic routes as 
summer ice-free windows arrive 
earlier than predicted. Research ships 
are in demand as governments fund 
deeper understanding of these 
environments. And icebreakers, the 
heavy-duty workhorses that make 
everything else possible, are suddenly 
high on procurement agendas. 

"Most western nations look at their 
fleets and see a significant capability 
gap;' says Grace. "Arctic patrol vessels 
for coastguard and sovereignty 
missions are another major driver, and 
increasingly we're seeing something 
genuinely new: serious interest in 
purpose-designed autonomous vessels 
for persistent polar monitoring:• 

Arto Uuskallio, head of sales and 
marketing at Railotech, the Finnish 
icebreaking specialist, says that 
although there are currently four 
different Polar Class 2 vessels under 
construction, most customers are 
looking for vessels with carefully 
tailored ice capability. By this he 
means designs that combine 
"adequate ice performance with 

good open-water efficiency and 
seakeeping properties, rather than 
designs optimised only for extreme 
year-round Arctic conditions". 

He says: "A record number of 
diverse ice-capable vessel projects are 
under development, with several more 
in the pipeline;· adding that the 
strongest demand is in government 
and coastguard ships, and research, 
cargo and logistics vessels. 

NEW ICE RISKS 
Ice-class ships aren't new, but the 
design challenges are becoming more 
complex. "The environment is changing 
faster than the design codes that 
govern how we build for it;' says Grace. 

Traditionally, ice-class design meant 
designing for a relatively predictable 
adversary: thick pack ice. The answer " 
was largely about strength: heavier ~ 

"' frames, reinforced plating at the u~ 

waterline and bow forms built to break z 

through. But climate change has made I 
that adversary far less consistent. ~ 

"The older, thicker multi-year ice I 
is reducing, but what's replacing it 
isn't simply open water - it's a 



more dynamic mix of younger first­
year ice, refreezing floes, shifting 
leads and unpredictable ice edges;• 
Grace says. "Paradoxically, a partially 
ice-covered Arctic can be more 
dangerous than a heavily iced one, 
because the behaviour is so much 
less predictable:· 

Designers also need to take a long 
view. The Arctic in 2050 could look 
very different from today. This is 
where digital twin technology comes 
into its own, to test hull form and 
propulsion choices against future 
climate scenarios before committing 
to a physical design. 

Understanding the ice type matters, 
with the spectrum running from thin, 
newly formed nilas ice through 
first-year ice, typically up to 1.Sm thick 
after one winter's growth, to old, 
multi-year ice that has survived at 
least one summer melt. 

"Designing a vessel for breaking 
50cm ice is fundamentally different 
from designing for 250cm level ice;• 
says Uuskallio. "These differences 
affect hull strength, propulsion power, 
material selection, equipment makers, 

Carving a transit channel through Arctic pack ice 

machinery design, winterisation and 
even basic layout choices:• 

Theraisa~oanimportam 
structural trade-off: the more ice­
capable a vessel needs to be, the 
heavier its structure must become -
reducing the internal volume 
available for cargo, mission systems 
and crew spaces. 

Ice conditions are highly variable. A 
vessel may encounter level ice, ridges, 
brash ice and pressure zones within 
the same voyage, each imposing 

different loads on the hull, propulsion 
and steering systems. "This variability 
makes it essential to clearly define the 
ice conditions and operational 
assumptions at the very beginning of 
the design process;• says Uuskallio. 

A hull optimised for breaking solid 
pack ice performs very differently 
from one optimised for open-water 
efficiency and seakeeping. Shorter 
ice seasons mean vessels now spend 
more time in open water and getting 
that balance right across a much 
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RESEARCH VESSEL 
Onboard one of the world's most 
advanced polar research ships 

RRS Sir David Attenborough, 
operated by the British Antarctic 
Survey, began service in 2021 and 
feedback from the scientists 
onboard has been very positive, 
says Kongsberg Maritime designer 
Erik Leenders. 

He points out polar research 
vessels pose specific challenges 
for naval architects, as these ships 
combine multiple functions. Sir 
David Attenborough, for example, 
is a cargo ship loaded with 20ft 
containers, a product tanker 
carrying diesel and aviation fuel, a 
'passenger' ship for 60 scientists 

and a research 
ship with bespoke 
laboratories, 
moon pool and 
ROVs - not to 
mention being a 
Polar Ice Class 5 
(Hull PC4) 
icebreaker, which 
can operate 
year-round in 
medium, first-year 
ice, breaking 
through ice 1m 
thick at a speed 
of 3knots 
(5.6km/h). 

The £200 million ship is 
deployed to the Arctic during the 
northern summer and to the 
Antarctic during the austral 
summer. "It travels from the 
northern hemisphere to the 
tropics to 40, 50, 60° ," explains 
Leenders. "Icebreaker hulls do not 
tend to be very good seakeeping 
hulls so we did a lot of tests in the 
ice tank and seakeeping tank to 
check the hull design. We've had 
very good feedback from the crew 
about its handling and, of course, 
it is rated to a very high comfort 
class (LR: CAC1), with a lot of focus 
on space, noise and vibration, 
because the crews spend a really 
long time on board:' 

The ship has a helipad and 
hangar for two helicopters, cranes 
and an enhanced ability to deploy 
subs and other ocean-survey and 
sampling equipment. 

DESICNINC FOR EXTREMES 

Vessels may encounter level ice, ridges, brash ice and pressure zones on the same trip 

wider range of conditions is the 
central design challenge. 

Increased ice strength and power 
improve safety and reliability in ice, 
but they also add weight, resistance, 
fuel consumption and emissions in 
open-water operation. Achieving a 
well-balanced design that meets the 
most demanding requirements 
without overdesigning for less critical 
ones is the core challenge. 

In Atlantic Canada, this hull-form 
tension is particularly acute on the 
east coast, where ships frequently 
transit to the high Arctic through 
summer and autumn, then return to 
the North Atlantic, one of the 
harshest open-ocean wave 
environments in the world. 

"A hull optimised for icebreaking 
tends to roll heavily in open seas," 
says Grace. "Conventional stabilisers 
and bilge keels can't be fitted due to 
ice damage risk:' 

Double-acting ships, as pioneered 
by Railotech, designed to break ice 
astern, freeing the bow for a more 
conventional form and better 
seakeeping, haven't yet been tried in 
Canada. It's a concept that "deserves 
serious consideration", notes Grace. 

FORGING INNOVATION 
The challenges of ice-infested waters 
are fertile ground for innovative design 
features. These include the ice knife -
a structural bow feature that splits and 
directs broken ice under the vessel. 
It features in Canada's new heavy 
icebreaker under construction at 
Seaspan. Heeling tanks allow a vessel 
to rock itself free when trapped in ice 
while air bubble systems thrust 
compressed air through ports at the 
bow to reduce friction, complementing 
bow lubrication systems. And oblique 
icebreaking - achieved through an 

asymmetrical hull form - allows a 
vessel to open a channel wider than its 
own beam, useful for following traffic. 

"Advanced hull forms and 
propulsion concepts, such as double­
acting operation, allow ships to 
achieve good open-water efficiency 
and to handle demanding ice 
conditions when required;' says 
Uuskallio. "Improved numerical 
methods, particularly nonlinear finite 
element analysis, combined with 
extensive full-scale measurement 
data are enabling more accurate 
assessment of ice loads. This makes it 
possible to optimise structures so 
they are lighter and safer, without 
simply increasing ice class as a 
conservative solution:• 

Real-time data is key. Fed into 
digital twin models it can create a 
continuous picture of hull condition 
and predict maintenance needs before 
they become failures. "When the 
nearest drydock is thousands of miles 
away, that capability is operationally 
essential;' says Grace, who also 
highlights the importance of increased 
satellite coverage and communications 
equipment in these remote waters. 

BEAR NECESSITIES 
If something goes wrong in the polar 
regions, the search and rescue 
response time is measured in days, 
not hours. Designers need to ensure 
there are fully enclosed, thermally 
insulated lifeboats that can sustain 
survivors for extended periods in 
extreme cold, and medical facilities 
that can manage serious trauma 
without rapid evacuation. 

And while not usually the subject 
of naval architecture, "the vessel's 
freeboard needs to be high enough to 
prevent polar bears from boarding;• 
says Grace. 

"THE CHALLENGES OF ICE-INFESTED WATERS ARE 
FERTILE GROUND FOR INNOVATIVE DESIGN" 
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Team Nagapasa's 
flat-bottomed catamaran 
ferry won the WFSA's 
Maritime Student Design 
Competition, meeting the 
constraints of a shallow, 
hazard-prone river route 
with a design built for 
affordability and local 
construction 
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D esigning a passenger ferry 
for the River Niger means 
confronting a particular 
set of constraints: variable 
water depth as shallow as 

0.89m, shifting channels, water 
hyacinth overgrowth, subsurface 
wrecks and piracy on the Lokoja­
Onitsha route. 

The winning entry in the Worldwide 
Ferry Safety Association's (WFSA) 13th 
Annual International Student Design 
Competition For Safe Affordable Ferries 
addressed all of them, and did so with 
a hull form and construction method 
chosen specifically to be buildable by 
a Nigerian shipyard. 

First prize went to Nagapasa, a 
10-member team from Universitas 

Indonesia led by Felicia Rachel Taruli 
Siregar, who also oversaw the ferry's 
structural arrangement. Their design, 
MV Safarind, is a 36m flat-bottomed 
steel catamaran with a service speed 
of 27knots, capable of carrying 200 
passengers and their cargo on each leg 
of the 200km route in approximately 
four hours. 

The competition asks university 
teams to develop safe, affordable ferry 
concepts for inland and coastal routes 
in developing countries, where ageing 
vessels, overcrowding and poorly 
designed hulls frequently cause 
accidents and loss of life. Nigeria has 
provided the backdrop for the third 
year running, attracting 18 submissions 
in the 2025-2026 competition. 



FLAT-PLATE CONSTRUCTION 
The catamaran configuration was 
chosen to deliver high transverse 
stability and a larger passenger deck 
area within the shallow-draught 
constraint, with better tolerance to 
passenger overloading than many 
conventional inland vessel forms. The 
decision to use an all-flat-plate steel 
hull was driven by the capability of 
the shipyard likely to build it. 

Nagapasa designed MV Safarind 
specifically for construction at the 
Nigerian Naval Shipyard in Port 
Harcourt, and flat-plate construction 
avoids compound curvature and 
complex plate rolling, reducing 
fabrication cost and allowing the 
vessel to be built using conventional 

steel-working equipment. It also 
supports easier structural repair, a 
relevant factor on a route where 
grounding and debris impacts are a 
routine operational hazard. 

Buildability is a requirement of the 
WFSA competition, which aims to 
ensure that every entry has a realistic 
chance of being constructed. In 
Nagapasa's case it shaped not just the 
fabrication method but the entire 
design process. 

"We defined a target investment 
envelope based on expected 
passenger fares, route demand and 
typical inland ferry-operating 
economics, and used that as a 
boundary condition throughout," 
Siregar says. "Major design 
parameters, vessel size, passenger 
capacity, propulsion power, structural 
configuration and onboard systems 
were continuously evaluated, not only 
for technical performance but also for 
constructability, maintainability and 
lifecycle operating cost:' 

Flat-plate hulls are not the most 
hydrodynamically efficient geometry, 
and the team used CFO-based hull 
refinement to recover some of that 
deficit within the constraints of 
buildability. Optimising the bow entry 
and bottom geometry reduced total 
resistance by 6.8%, compared with the 
baseline configuration. 

POWER OPTIONS 
The team selected four petrol-fuelled 
Yamaha F450 XTO outboard engines, 
each rated 450hp (336kW), as the 

Team Nagapasa, winners of the Safe Affordable Ferries competition 
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primary propulsion system. The 
decision was grounded in 
hydrodynamic resistance analysis, 
but the outboard configuration also 
eliminates underwater appendages 
vulnerable to damage from 
submerged objects and vegetation, 
reduces machinery complexity, 
simplifies inspection and 
maintenance, and improves 
redundancy through independent 
units. A diesel-electric system 
capable of the same performance, 
Siregar notes, would have added 
complexity and capital costs. 

The energy balance at 27knots 
with four large outboards is 
demanding, and the hybrid element 
of the design addresses auxiliary 
and hotel loads rather than 
propulsion. MV Safarind would carry 
a battery pack rated just under 
737kWh, supplemented by roof­
mounted solar panels contributing 
11% of auxiliary electricity demand, 
with generators providing backup 
during periods of high load. 
Recharge time is estimated at 
four hours. The hybrid system is 
expected to reduce fuel 
consumption by 58,000litres per 
year, equivalent to an annual CO2 

reduction of138.6tonnes, based on 
the vessel's load analysis and 
operational profile. 

Intact and probabilistic damage 
stability analyses were performed 
using MaxsurfStability in accordance 
with the IMO High-Speed Craft Code 

"THE WFSA COMPETITION 
... AIMS TO ENSURE THAT 
EVERY ENTRY HAS A 
REALISTIC CHANCE 
OF BEING CONSTRUCTED" 

WHY NICERIA? 
Figures from the Maritime 
Organisation for West and 
Central Africa show that 8,000 
ferry-related fatalities were 
recorded in the region in 
2015-2025, with Nigeria heavily 
affected. This prompted the 
country to take action. 

For instance, the Lagos State 
Waterways Authority, which 
oversees nearly 730 licensed 
ferries, has cracked down on 
operators who flaunt passenger 
overcrowding checks, fail to 
carry lifejackets and embark on 
night-time journeys, directly 
enforcing the rules with jet ski 
patrols. Meanwhile, the US$464 
million, partly EU-supported 
Omi Eko project will introduce 
78 modern electric ferries, 
upgrade terminals and add new 
floating jetties to further 
improve safety. This appetite for 
change has made Lagos a focal 
point for both the WFSA and 
industry association lnterferry. 

and MSC.216(82) requirements. 
Manoeuvrability was assessed using 
a turning diameter model 
appropriate for narrow inland 
waterways, and evacuation analysis 
followed IMO MSC.1/Circ.1238 
guidelines. Structural sizing was 
developed against Bureau Veritas 
scantling rules, supported by a 3D 
structural model. 

"Beyond hydrodynamic efficiency, 
we evaluated the vessel's safety and 
operational performance using 
established naval architecture 
methods;• Siregar says. 

FERRY SAFETY 

MV Safarind was 
designed for 
shallow-draught 
operations on the 
River Niger 

TECHNICAL PARTICULARS 
MV Safarind 

Length overall 35.85m 

Length between perpendiculars 34.Sm 

Breadth overall Sm 

Breadth, demi-hull 2.4m 

Demi-hull, centreline spacing 
Depth 
Design draught 
Air draught 
Displacement 
Lightweight 
Deadweight 
Service speed 
Crew 
Passengers 

SAFETY AND SECURITY 

2.8m 

2.Sm 

o.am 
5.31m 

81.33tonnes 

58.28tonnes 

23.0Sdwt 

27knots 

7 

200 

Navigation on the Lokoja-Onitsha 
route requires continuous depth 
awareness. The team specified echo 
sounders and forward-looking sonar 
for hazard detection alongside GPS, 
radar, AIS, weather-monitoring 
software and CCTV-based situational 
awareness - a layered approach 
to a route affected by sediment 
movement, floating vegetation and 
changing channel conditions. 

Piracy is a persistent threat on 
the route. MV Safarind would carry a 
security alert system for discreet 
distress signalling, high-pressure 
water cannons on both sides of the 
upper deck, and an enclosed 
passenger layout with anti-climb 
barriers at the stern. SOLAS­
compliant life-saving appliances and 
clearly marked escape routes 
complete the safety arrangement . 

Following its win, Nagapasa was 
invited to present MV Safarind at the 
WFSA's Ferry Safety and Technology 
Conference in New York in May. 
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C apturing actionable 
seabed intelligence in 
environments that defeat 
conventional survey 
spreads is forcing a 

rethink of platform architecture and 
sensor integration. That was the 
challenge facing Seaforth Geosurveys 
while assessing the Arctic seabed for 
a planned subsea fibre-optic cable 
installation in Ungava Bay, Canada. 

The Nunavik EAUFON-3 project was 
spearheaded by Sulmara, a global 
seabed intelligence company, which 
specialises in capturing and 
interpreting high-quality offshore 
subsea data. 

Sulmara's answer was its Discover 
package, a bespoke technology stack 
combining a high-resolution 3D 
synthetic aperture sonar (SAS) 
sub-bottom system with inertial 
navigation and positioning sensors. 

This was mounted on a specialised 
remotely operated uncrewed 
surface vessel (USV) to acquire 
data, with in-house software used 
for processing, interpretation 
and delivery. 

Sulmara Discover can be operated 
both locally and over-the-horizon 
from a Remote Operations Centre in 
Glasgow, UK. 

For projects such as Nunavik 
EAUFON-3, platform selection is 
central. Sulmara chose Ocean Power 
Technologies' wave adaptive modular 
vehicle, WAM-V 16, a USV with an 
articulated, wave-adaptive frame and 
shallow draught. 

"The WAM-V 16 USV was chosen for 
the integration mainly due to its 
motion compensating frame and 
versatility as a platform to meet host 
specifications for our technology;' 
says Kevin Rychert, principal acoustic 
scientist at Sulmara. 

"Its independent wave 
compensating hulls allow it to adapt 
to sea states that would typically shut 
down smaller USVs' surveys:• 

He adds that the gimbled payload 
bay provides the stability critical for 
this type of work. "Other larger USVs 
don't have this stability even with roll 
stabilisers;• he says. 

WAM-V 16 is designed for small to 
medium-sized marine data projects 
and is a powerful survey tool, 
whether acting independently or 
complementing other vessels as a 
force multiplier. 

MODULARITY AND INTEGRATION 
Equally important is modularity. 
Unlike conventional hulls with 
fixed payload volumes, the 
WAM-V architecture allows 
rapid sensor integration without 
extensive redesign. 

"The modularity of the WAM-V 
provides a great platform for 
developments and new technology 
integration as it is not constrained 
to small payload bays that are 
specifically designed to fit within 
a fabricated hull design;• says 

Ocean Power Technologies' 
WAM-V 16 USV, equipped with 
Sulmara Discovery technology 

Rychert. "This allows us to add and 
integrate whatever sensors we need, 
quickly and easily without many 
architectural constraints:' 

Key to the project was equipping 
the WAM-V 16 with the EdgeTech 
Buried Object Sonar System (eBOSS). 

eBOSS can produce high­
resolution, three-dimensional 
sub-bottom data across large tidal 
ranges and it can cope with cable 
routes littered with boulders above 
and below the seabed. 

Full-volume sub-bottom data set at 
5cm resolution is collected across a 
120° swathe, enabling rapid coverage 
over large areas. 

Rychert says that no other sonar 
system available can image the 
sub-seabed at this resolution, swathe 
width and depth in real time. 

What differentiates the system is 
the coupling of sensing, navigation 
and processing. For naval architects, 
the integration elevates requirements 
around power management, data 
handling, onboard computer and 

MAPPINCTHE 
UN MAPPABLE 

Autonomy and technology are reshaping offshore surveys in 
hard-to-reach places, says Anne-Marie Causer 
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A maximum intensity projection from eBOSS for the Nunavik EAUFON-3 project reveals 
hundreds of boulders ranging from <10cm gravel to >1m in dimension 

communications bandwidth. In this 
sense, the USV becomes an active 
node within a distributed sensing 
network, rather than a passive 
survey platform. 

The design integration is the 
culmination of years of work through 
R&D, sea trials and technology 
integration. "Discover combines the 
lightest and smallest 3D SAS SBI 
(eBOSS) on the market with the 
highest quality INS and GNSS sensors 
in a uniquely stable unmanned 
platform;' says Rychert. 

The software doesn't just record 
data; it integrates with the USV's 
autonomous communication 
capabilities to provide real-time 
volumetric rendering. 

This allows operators to adjust 
path based on the quality of the 

incoming data, ensuring coverage and 
quality certainty without manual 
post-processing delays. 

Rychert explains that the USV and 
Sulmara Discover pair so well that 
they have now been integrated on 
other variants of the WAM-V, most 
recently the larger 22ft version. 

A CHANGING METHODOLOGY 
The EAUFON-3 project is a benchmark 
for subsea surveys in general, 
Rychert says, and signals a 
methodological shift. Conventional 
ROV or ROTV surveys maintain a 
fixed altitude; a surface-mounted 
system must manage highly variable 
stand-off distances while maintaining 
data consistency. 

But this survey was different. With 
water depths shifting dramatically 

"EBOSS CAN PRODUCE 
HIGH-RESOLUTION, 
3D SUB-BOTTOM 
DATA ACROSS LARGE 
TIDAL RANGES" 

from less than 1m to 20m, the project 
required continuous sensor 
adjustment and an entirely new 
approach to eBOSS data processing. 

"As we move to surface-mounted 
systems, the challenge is interpreting 
datasets acquired at a dynamic range 
in a single pass without platform 
changes;' says Rychert. 

A WIDER APPLICATION 
The WAM-V 16 USV and the Sulmara 
Discover package have a much wider 
application across the offshore 
technology and subsea sectors. 

They can be used to survey any 
buried object such as pipelines and 
cables, unexploded ordinance, 
hazardous/lost debris and shipwrecks. 

''The aim is to deliver the same 
insight that end clients need through 
faster automated, lower cost and 
higher quality technology and vehicle 
design methods;' says Rychert. 

"Enabling a USV workforce with new 
emerging technologies can help 
achieve this in a safer, greener way. 

"Discover has the potential to 
disrupt the subsea survey industry. 
Adding automation from Al and 
machine learning to this package 
further pushes the quality and 
efficiency we can deliver;' he says. 

Projects such as Nunavik EAUFON-3 
signal a structural shift in offshore 
vessel and technology design. Stability 
is being engineered for sensor 
performance as much as seakeeping; 
modularity is becoming essential and 
autonomy introduces new demands 
on control systems, redundancy and 
communications resilience. 

Perhaps most significantly, though, 
the boundary between vessel and 
payload is dissolving. 

Hull form, structural arrangement, 
power systems and communications 
architecture must now be 
conceived as part of an integrated 
design platform, optimised for 
data acquisition, processing 
and transmission, as much as 
for propulsion. 
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EMERCENCY RESPONSE 

CATALYTIC 
LINK AVERTS 
CRISIS 
How an unexpected incident became an object 
lesson in emergency response. Nick Sawides reports 

hen class surveyor 
Panagiotis 
Katsinellos began a 
routine document 
trawl on a chemical 

tanker detained in Heraklion, Crete, 
the situation turned into a full-scale 
emergency - and an excellent display 
of teamwork. 

Katsinellos, a surveyor for a 
leading classification society and a 
fellow at both RINA and IMarEST, had 
been dispatched to the vessel, which 
for the purposes of this story we will 
call the MV Crete, after port state 
control (PSC) had detained the vessel, 
requiring the crew to update critical 
documentation. 

Shortly after his arrival on board 
MV Crete, a fire in the engine room 
set off alarms, and changed the 
whole nature of the visit, according 
to Katsinellos, with the requirements 
suddenly very different for both 
the crew and the maritime surveyor 
as they moved quickly to deal with 
the blaze. 

"A high-pressure flexible pipe on 
the air compressor suffered a 
mechanical failure, resulting in a 
high-pressure oil leak. The atomised 
oil ignited upon contact with a hot 
surface, creating an immediate fire 
hazard," says Katsinellos. 

EMERGENCY MEASURES 
A visit that started out as preparing, 
reviewing and approving critical 
documentation and a comprehensive 
evidence package was now a full­
blown emergency. The fire presented 
an acute risk to the vessel as the air 
compressor was situated directly 
adjacent to a fuel tank. 
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'The primary threat was the 
rapid conduction of heat to the fuel 
storage;' says Katsinellos, "which 
could have led to a secondary, 
uncontained explosion and a total 
loss of the machinery space:· 

However, the crew, including the 
senior officers, reacted with speed and 
discipline. They used portable fire 
extinguishers to cool the fire-affected 
area. "Their decisive action contained 
the fire before boundary cooling 
became impossible;• says Katsinellos. 

A routine call quickly 
turned into an emergency 



The master had immediately 
contacted PSC and the Hellenic Coast 
Guard making sure that they were fully 
briefed and that firefighting tugs 
remained on standby. 

Katsinellos, meanwhile, provided a 
clear line of communication between 
the crew and PSC, thereby helping to 
speed up the crew and shoreside 
reaction times. 

Katsinellos supplied detailed 
technical information to PSC and the 
coastguard so that, should they need 
to intervene, they would have a 

comprehensive view of the layout of 
the vessel's critical engine room. 

Following the successful conclusion 
of the emergency, the surveyor was 
able to provide a damage survey, 
verifying that the vessel's safety 
systems were operational, and 
allowing PSC to remain confident in 
the safety and security of the vessel. 

This incident highlights that 
while high-pressure pipe failures 
are a known technical risk, the 
outcome is dictated by the seafarers' 
reaction. The combination of a 
rapid crew response, transparent 
communication by the master, 
and the technical seniority of the 
class surveyor turned a potential 

"KATSINELLOS PROVIDED A CLEAR LINE OF 
COMMUNICATION BETWEEN THE CREW AND 
PSC, THEREBY SPEEDING UP REACTION TIMES" 
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disaster into a managed incident, 
says Katsinellos. 

AN OPPORTUNITY TO LEARN 
Serendipity played a part in this 
event with the emergency offering 
Katsinellos a live lesson on the paper 
gap; the difference between perfect 
certification and a physical response. 

He says: "Being on board during a 
fire provided me with a rare front­
row seat to the gap between 
theoretical safety and real-world 
chaos. From a surveyor's perspective, 
this experience transformed a 
understanding of shipboard safety 
from a compliance check into a 
survival reality:' 

STRESS TESTING FIRE DRILLS 
In Katsinellos' view the industry can 
learn from such experiences. He 
adds that it is critical for fire drills to 
move beyond "muscle memory" and 
that they should be stress tested. 

"A crew's response is rarely 
perfect; it is messy;' he notes, 
and that means that industry 
training must focus on the human 
element, "training crews to 

"EACH INCIDENT IS A 
CHANCE FOR THE 
INDUSTRY TO ANALYSE 
AND LEARN, AND THIS 
INCIDENT OFFERS 
SOME RICH REWARDS" 

communicate clearly under the 
deafening noise of alarms and the 
disorientation of smoke". 

Moreover, in an emergency, 
PSC's role is transformed from 
regulatory enforcement to risk 
management, while class plays a key 
role in establishing the necessary 
reaction to an emergency, given 
that it has in-depth technical 
knowledge of the ship. That requires 
class and PSC to work together 
effectively, and for that there must 
be pre-established trust. 

"The industry should encourage 
more joint walkthroughs to build 
rapport before a crisis hits. Someone 
in a technical liaison role is critical to 
bridge the gap between shoreside 
tactics and maritime reality;' the 
surveyor says. 

EMERCENCY RESPONSE 

Each incident is a chance for 
the industry to analyse and learn, 
and this, comparatively minor, 
incident offers some rich rewards, 
particularly where the subject 
of collaboration is concerned, 
and the value of experienced, 
knowledgeable crew. 

INVALUABLE EXPERIENCE 
The presence of an experienced 
surveyor provided PSC with the 
technical layouts of the ship, 
including fire zones, fuel tank 
locations and structural boundaries. 
This helped PSC and the firefighting 
tug decide where to focus their work 
should cooling efforts to prevent 
structural failure become necessary. 

In fact, in this case the crew's 
rapid response meant that boundary 
cooling was unnecessary. 

That response was aided by 
Katsinellos as the 'catalytic link'. 
"I translated technical class 
requirements into actionable status 
updates for the commander, 
ensuring the authorities knew 
exactly which safety systems were 
compromised in real time:' 

The instant collaboration was so 
effective that commander Stavros 
Papaderakis wrote to Katsinellos 
regarding the MV Crete incident: 
"On behalfofthe main PSC 
inspection office of Heraklion, Crete, 
I would like to extend our sincere 
gratitude for your exceptional 
support and professionalism:• 

A PIVOTAL ROLE 
Notably, the commander 
emphasised the importance of 
the 'catalytic' link to the success 
of the operation. 

"Your personal skills and 
unwavering commitment to 
monitoring the case played a pivotal 
role in achieving an accurate and 
effective resolution;' he said. 

"Your presence during the 
on board fire incident was truly 
catalytic. By standing in a hazardous 
environment and acting as a liaison 
between the authorities and the 
ship's parties, you demonstrated 
remarkable courage and composure 
under pressure. Your actions 
ensured clear communication and 
coordination at a critical moment:' 
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0 n 15 February 2025 the 
containership Baltic Ill 
ran aground off the 
west coast of 
Newfoundland during a 

severe storm. The vessel encountered 
mechanical difficulties and lost power, 
becoming 'dead in the water', and was 
driven into Cedar Cove, a remote and 
rocky location near Lark Harbour. 

All 20 seafarers onboard were 
safely evacuated by a Cormorant 
search and rescue helicopter but the 
vessel was left against a 1,000ft cliff, 
in a very remote location, facing 
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extreme weather and ice conditions. 
Over the following year the vessel 
suffered severe damage, with a large 
hole in its port side, and has been in 
danger of breaking up amidships. 

THE FIRST PHASE 
It was clear from the outset that 
salvage was going to be a difficult and 
complex operation. The shipowner, 
MSC, and its insurers appointed T&T 
Marine Salvage to lead the first phase 
of operations. During this period of 
work around 1,700m3 of fuel oil was 
removed from Baltic Ill, with around 

20tonnes of residual fuel and 
contaminated water still onboard. 
Additionally, 409 of the 472 containers 
on board were taken off the ship, 
including some containing dangerous 
goods, leaving 63 remaining. 

The salvage team needed to 
construct a road to the site to get 
some equipment alongside and a 
cableway was erected with a basket 
underneath to transport the salvage 
crew back and forth. 

Thankfully, no bunker oil was 
released during the incident and any 
tar balls were collected as they were 



encountered. Nonetheless, the 
presence of the vessel poses a 
serious potential environmental 
hazard and the delay in removing the 
vessel has attracted some local 
concern and criticism. 

However, as Bruce English, senior 
response officer, Canadian Coast 
Guard, who has been supervising the 
Canadian government's response to 
the operation, observes: "We did not 
want a rush job, but the right job." 

Dive surveys confirmed that the 
structural condition of the vessel 
made a simple refloat impossible. 

The structural deterioration of the 
vessel has continued, presenting 
significant engineering challenges. 

According to English, "While the 
vessel is currently stable, it is in 
poor condition. There is significant 
damage to the hull, including a 
crack in the port side and buckling 
on the starboard side. There is also 
a worsening crack on the deck of 
the vessel. 

"Operations are expected to 
continue for some time. Speed is not 
the primary goal. Our focus remains 
on ensuring the safety of Canadians 

and responders while minimising 
impact to the environment:• 

In early May this year the Coast 
Guard confirmed that the operation 
was now moving into the wreck 
removal phase, following the award of 
a contract by MSC to experienced 
Florida-based salvers Resolve Marine 
for the completion of the remaining 
salvage work and the removal of the 
wreck from Cedar Cove. 

The Coast Guard's role in the 
process is to review the proposed 
wreck removal plan to ensure that it is 
"reasonable and appropriate" to 
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Transporting the salvage crew 
to and from the stricken vessel 
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"THE MIDDLE SECTION, WEIGHING AROUND 
2,000TONNES, WILL BE PULLED TO THE BEACH 

FOR CUTTING, REMOVAL AND RECYCLING" 

protect public safety and the marine 
environment. English points out that 
Canada follows the 'polluter pays' 
principle where vessel owners are 
responsible for the cost of addressing 
any pollution or hazards posed by 
their vessel and this includes any 
costs relating to cleanup. 

BREAKING UP IS HARD TO DO 
Resolve Marine will now embark 
on initial preparatory work, 
following a full on board assessment 
and environmental investigation. 
It will weld rigging points to the 
vessel and separate the hull at 
the mid-section point where the 
break is occurring. It will then 
remove the remaining containers, 
using a crane barge that will be 
deployed on site. 

Resolve Marine proposes to use 
chain pullers to pull the bow section 
to a nearby beach. This will be 
followed by scrapping work, 
involving cutting the topside in dry 
conditions, as well as removal of the 
residual fuel and tank cleaning. The 
bow section will be pulled forward 
to the beach in stages. 

All topside steel that can be 
reached in the initial stage will be 
cut and removed. The section will 
then be pulled forward again and 
the process repeated, until 
completion. The steel will be cut 
into 10tonne segments, which will 
then be transported to a local 
facility, Newco Metal & Auto 
Recycling, for recycling. 

In parallel, preparations for the 
stern removal will be carried out, 
with the goal of clearing it from the 
rocks. Resolve Marine plans to cut 
forward of the engine room and 
then remove the accommodation 
block. The middle section, weighing 
around 2,000tonnes, will be pulled 
to the beach for cutting, removal 
and recycling, while the 3,000tonne 
stern section will be rotated clear 
from the rocks and removed to 
shore. This may involve cutting the 
stern section into two, depending 
on the conditions encountered 
during the work. 

BETTER ACCESS 
The expectation is that having built 
an access road to the beach, 



Resolve Marine will be able to start 
moving the rest of the cargo ashore 
this summer. It then aims to pull the 
bow to shore using the chain 
pullers, and to remove the 
remaining fuel oil. 

The timeline for the potential 
completion of all scrapping 
operations is some time in 2027, 
with Resolve Marine committing to 
undertake as much work as possible 
before the end of 2026. 

Alternatives to the chain-puller­
based solution, including the 
removal of the vessel by sea, were 
considered. However, they were 
ultimately rejected because of the 
weather conditions and marine 
challenges at this location. 

WHY THE DELAYS? 
While there is great relief that after 
more than a year there is at last a 
plan for the wreck's removal, some 
are questioning whether the process 
could have been quicker. There are 
also concerns about what seems to 
be a lack of urgency and 
transparency in investigating the 
cause of the accident, thereby 
allowing lessons to be learned and 
remedial actions taken. 

John Dalziel MRINA is a naval 
architect and an adjunct professor 

in industrial engineering, with more 
than half a century of marine 
industry experience, most of it in 
eastern Canada, including 
Newfoundland. He has raised a 
number of issues with the Canadian 
Transportation Safety Board (TSB) 
regarding this incident. 

In particular, he says: "I am 
somewhat perplexed as to why the 
TSB has decided not to investigate 
this incident, whereas it has 
investigated other foreign flag ship 
incidents in Canadian waters, 
including two previous MSC vessels. 
We don't know the timeline from 
vessel blackout till its grounding nor 
whether TSB or Transport Canada are 
aware of the cause of the blackout:' 

He points out that from visual 
images the ship's anchors do not 
appear to have been deployed, 
which raises questions over how the 
crew responded to the emergency. 

Professor Dalziel also questions 
whether Baltic Ill could have been 
floated off the beach at an earlier 
stage, prior to breaking up. 

"As the stern of the ship remained 
in deep water, perhaps a couple of 
powerful salvage tugs or offshore 
supply vessels could have been used 
to tow it off the beach, floating on its 
tank tops if bottom damage was 

SALVACE OPERATIONS 

encountered. I would certainly 
welcome the TSB, or other federal 
agency, investigating the handling of 
the salvage efforts, considering that 
the ship has now been on the beach 
for more than 14 months, including 
over a Newfoundland winter." 

A WEATHER EYE 
At this stage the TSB appears to be 
taking a watching brief. A spokesman 
says: "In line with the Casualty 
Investigation Code, the flag state of 
the ship has a duty to conduct an 
investigation into any very serious 
marine casualty occurring to any of 
its ships. Therefore, Liberia, as the 
flag State of Baltic Ill, is leading the 
investigation into the grounding and 
TSB is representing Canada as a 
substantially interested state." 

The case of the grounding 
of Baltic Ill, and its subsequent 
salvage, certainly raises a number 
of interesting and important 
technical and safety-related issues. 
While the immediate priority has 
to be its removal, in what will 
clearly be a challenging operation, 
hopefully in time the full 
circumstances of the incident, 
and the decisions surrounding its 
salvage, will be aired in a thorough 
and transparent manner. 
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TECHNICAL 
THE LATEST DEVELOPMENTS IN MARITIME TECHNOLOGY 

Illustration of the 
40m MODUS vessel 

DESICNED FOR AUTONOMY 
Chloe Yarrien and Jake Rigby take us behind the scenes of BMT's 
MODUS family of modular uncrewed surface vessels 

The Royal Navy, like many 
Western fleets, faces a 
structural problem that has 

been building for decades. Warship 
numbers have declined as unit costs 
have risen, creating a force structure 
built around a small number of highly 
capable but scarce platforms. Fewer 
hulls mean reduced presence, less 
resilience to losses and limited ability 
to surge in a crisis. Meanwhile, 
personnel recruitment and retention 
are under growing strain, and the 
shipbuilding capacity of potential 
adversaries dwarfs that of the West. 

The UK's 2025 Strategic Defence 
Review confronted this reality, setting 
out a vision for a 'hybrid navy' in which 
crewed platforms are complemented 
- and in some roles replaced - by 
uncrewed and autonomous systems 
operating at scale. First Sea Lord 
General Sir Gwyn Jenkins has since 
framed this transition as existential, 
warning that a force that waits for 
autonomous technology to fully 
mature before integrating it risks being 
outpaced by adversaries. 

BMT believes the answer lies not in 
building more of the same, but in 
rethinking the vessel entirely. Project 
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MODUS, presented at UDT 2026, sets 
out a family of modular uncrewed 
surface vessels conceived from first 
principles around autonomous 
operation. The work, led by maritime 
autonomous systems engineering lead 
Chloe Yarrien and head of innovation 
and research Jake Rigby, draws on 
more than five years of BMT research 
and development, including 
programmes into lean-crewed 
platforms and large uncrewed surface 
vessel concepts. 

A FAMILY OF PLATFORMS 
MODUS is not a single vessel but a 
coherent design philosophy expressed 
across multiple hull sizes, from a 15m 
pentamaran to a 40m medium 
uncrewed surface vessel and a 75m 

large uncrewed surface vessel. Rather 
than pursuing a multi-role design that 
attempts to do everything at the cost 
of doing nothing well, MODUS 
embraces role-optimised platforms, 
tailored to specific operational needs. 

Here we focus on three underwater 
warfare use cases: military data 
gathering, seabed warfare and 
anti-submarine warfare. Six core 
design principles run through every 
variant: autonomy, modularity, 
availability, buildability, adaptability 
and affordability. The first and last are 
perhaps the most consequential. 

Autonomy is a primary design 
driver, not a retrofit. Every decision 
about hull form, internal arrangement, 
systems architecture and maintenance 
philosophy flows from the requirement 

BMT is embedding 
autonomy in its 
wider vessel 
portfolio i 



D 

1. Visualisation of15m, 40m and 75m MODUS vessels; 2. The 40m design incorporates a moonpool; 
3. Multiple MODUS units operating in formation illustrate scalable fleet deployment; 4. MODUS design 
principles embrace modularity 

to operate without crew. Affordability, 
meanwhile, is framed as a strategic 
imperative. Uncrewed vessels that 
simply replicate the cost of crewed 
ships will not solve the combat mass 
problem; they will compound it. 

DESIGNED AROUND THE MISSION 
The three underwater vignettes drive 
specific and practical design choices. 
Long endurance, a common 
requirement across all three, shapes 
the hull form directly. Narrow-beam, 
low-resistance hull forms are matched 
to their intended operational profiles. 
With no crew on board, internal volume 
freed from habitability can be 
reallocated to fuel, though weight 
rather than space becomes the limiting 
constraint. Critically, endurance for an 
autonomous vessel is defined largely 
by maintenance intervals, and MODUS 
targets operational periods of up to 
60 days through simplified propulsion, 
appropriate redundancy, and 
equipment designed to be removed 
and serviced on the quayside rather 
than onboard. 

Flexible multi-domain surveillance, 
relevant to the data-gathering and 
seabed warfare roles, is enabled 
through a dedicated sonar gondola 
integrated into the medium vessel. 

The gondola is optimised for sensor 
performance and doubles as a 
stabilising keel. Controlling self-noise 
is identified as fundamental to 
underwater performance, and low 
underwater radiated noise need 
not drive excessive cost if acoustic 
performance is addressed early in the 
design process, rather than managed 
as an expensive retrofit. 

For the larger vessel, Navy 
Persistent Operational Deployment 
Systems (PODS) integration extends 
multi-domain flexibility further. True 
PODS integration is more than simply 
providing deck space for containers. 
It requires designed-in access, 
deployment envelopes, and 
mechanical, electrical and data 
interfaces so that mission systems 
become integral elements of the ship 
architecture. Offboard systems, 
including inspection ROVs deployed 
via a moonpool, towed arrays, survey 
UUVs, sonobuoys and gliders, extend 
the sensor field without increasing 
crew demand. 

The large uncrewed surface vessel 
variant, intended for year-round North 
Atlantic operations in support of 
anti-submarine warfare, is around 
75m following seakeeping analysis 
supported by historic towing tank data. 

Steel is cheap and air is free, and 
the operational benefit of improved 
seakeeping in the North Atlantic far 
outweighs the marginal increase in 
material cost. BMT proposes a 
stepping-stone delivery model, 
beginning with medium vessel 
deployments in UK waters on lower­
risk tasks, building operational 
confidence before scaling to larger 
vessels in more demanding theatres. 

COMMERCIAL USES 
The MODUS family has clear dual-use 
potential, with the modular 
autonomous design applicable to 
offshore survey, infrastructure 
inspection and logistics, offering a 
route to drive down unit cost through 
wider commercial adoption. 

The fundamental argument of 
MODUS is straightforward: 
autonomous vessels must not be 
seen as direct replacements for 
crewed ships. They must deliver 
genuinely different capability, at lower 
through-life cost, and at the scale 
needed to restore meaningful combat 
mass to the fleet. 

Chloe Yarrien, maritime autonomous systems 

engineering lead, BMT; Jake Rigby FRINA, 

head of innovation and research, BMT 
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TECHNICAL 

Al R-COOLED BATTERY TARCETS 
HICH-CYCLE MARINE OPS 
Echandia Ultra: small, light and rated to 30,000-plus charge cycles 

Swedish marine battery supplier 
Echandia has launched the 
next generation of its Ultra 

battery energy storage system, 
designed for high-power, high-cycle 
vessel operations. 

The Echandia Ultra is an air-cooled 
system built on lithium titanate oxide 
(LTO) chemistry, certified for maritime 
operations and carrying type approvals 
from DNV and Bureau Veritas. LTO 
chemistry delivers extremely long 
cycle life, high charge and discharge 
rates, and exceptional thermal 
stability. Unlike standard lithium-ion 
batteries, which use graphite 
components that can overheat under 
heavy use, LTO systems are more 
thermally stable, with significantly 
reduced risk of thermal runaway, a 
considerable safety advantage in a 
marine environment. 

The system supports charging and 
discharging at up to 12°c, according to 
Echandia, enabling vessels to 
recharge during short port stays or 
load cycles without compromising 
battery life or safety. The Copenhagen 
ferry operation illustrates what this 
means in practice: seven commuter 
vessels operate up to 17 hours a day, 
charging in just six minutes and 
repeating the cycle up to 17 times 
daily, year-round. Those systems 
have retained more than 98% of 
their original capacity after six years 
of operation. 

The Ultra is rated to more than 
30,000 charge cycles with minimal 
ageing, and the company guarantees 
a system lifetime of15 to 20 years. 
A key engineering advantage of LTO 
chemistry is that conventional battery 
systems must typically operate within 
a narrow state of charge band of 
around 80% to avoid degradation, 
requiring oversizing from the outset. 
The Ultra allows use of 90% of 
installed capacity, between 5% and 
95% state of charge, meaning the 
system does not need to be oversized 
to compensate for early capacity loss. 
Echandia claims the result is a system 
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up to 50% lighter and significantly 
smaller than alternatives, though the 
company notes this comparison is 
most meaningful at system level 
rather than cell level. 

SIMPLE AND SCALABLE 
The modular architecture supports 
simple installation and future 
scalability, and the air-cooled design 
reduces system complexity and 
lifetime cost compared with liquid­
cooled alternatives. The system is 
suited to ferries, ro-pax, ro-ro, navy, 
workboats, offshore, cruise and 
merchant vessels, supporting full 
electric and hybrid propulsion, 
spinning reserve, peak shaving, load 
levelling and UPS functions. 

"The entire battery system is 
designed around operational reliability 
and high uptime;' says Felix Backgard, 
technical sales team manager at 
Echandia. "This principle guides every 
hardware design choice, from the cell 
level to the larger system components. 
It also guides our software 

architecture. The system is designed to 
isolate potential faults to the smallest 
possible part of the battery system. For 
example, if an issue occurs at cell 
level, only the affected string is 
disconnected, rather than larger 
sections of the system. This helps keep 
the vessel operational and reduces the 
risk of unnecessary downtime:• 

Backgard adds: "Battery systems 
are becoming ... one of the most 
critical components onboard. [They 
have] a direct impact on the vessel's 
efficiency, reliability and long-term 
operational performance:• 

Recent contracts illustrate the 
technology's range. Echandia has been 
selected to replace the original battery 
system aboard E/F Ellen, the world's 
first long-range electric ferry, supplying 
a 3.2MWh LTO system to replace the 
previous 4.3MWh NMC installation. The 
company has also been contracted to 
supply a 4.4MWh system for India's 
first fully electric tug. 



ROLLS-ROYCE MT30 TO 
POWER AUSTRALIA'S NEW 
MOCAMI-CLASS FRICATES 
Marine gas turbine key to naval modernisation scheme 

T he Rolls-Royce MT30 marine gas 
turbine has been selected to 
power Australia's new fleet of 

general-purpose frigates, following the 
Royal Australian Navy's decision to 
adopt an upgraded variant of Japan's 
Mogami class, designated the New FFM 
or 06FFM, as its replacement general­
purpose frigate platform. 

The propulsion arrangement in the 
Mogami class is a combined diesel and 
gas (CODAG) configuration comprising 
a single MT30 gas turbine and two MAN 
12V28/33D STC diesel engines, driving 
twin shafts equipped with 
controllable-pitch propellers, to 
achieve a maximum speed exceeding 
30knots. The Mogami class marks the 
first installation of a CODAG system on 
any Japan Maritime Self-Defense Force 
ship. Australia has confirmed the MT30 
will continue in that role for its fleet. 
The first of the frigates is scheduled 
for delivery to Australia in 2029 and 
operational service in 2030, with the 
initial three vessels to be built in Japan 
by Mitsubishi Heavy Industries before 
production transitions to Australia. 

The MT30 is derived from the 
Rolls-Royce Trent 800 aero engine, 

retaining approximately 80% parts 
commonality with it. The current 
power rating is 36MW, with a 
maximum output of 40MW available, 
and the unit is flat-rated to 38°C 
ambient. Thermal efficiency is quoted 
at 40%, with operating efficiency 
maintained at loads down to 25MW. 

The core design is based on a 
twin-spool arrangement, with a 
high-pressure ratio gas generator 
and a four-stage free power turbine. 
The intermediate pressure 
compressor has eight stages of 
variable geometry and the high­
pressure compressor contains a 
further six stages. Designed with 50 to 
60% fewer parts than other aero­
derivatives, it carries type approval 
from both ABS and Lloyd's Register. 

The core gas turbine change unit, 
which would be exchanged at major 
maintenance intervals, weighs 6,500kg 
including its power turbine. The total 
weight of the complete gas turbine 
module, including its enclosure and 
ancillaries, is approximately 30,000kg. 
The Compact Package has a footprint 
of 8.6m x 2.7m. The engine can be 
configured for mechanical, electrical 

The Rolls-Royce MDO 
marine gas turbine 

or hybrid drive. The MT30 is already 
selected to power Australia's Hunter­
class frigates. 

The engine is designed, assembled 
and tested at Rolls-Royce's Bristol 
facility and is in service with several 
navies globally, including the UK Royal 
Navy's Queen Elizabeth-class aircraft 
carriers, the US Navy's Zumwalt-class 
destroyers (where the MT30 operates 
as a generator prime mover within an 
integrated electric propulsion system 
rather than a direct mechanical drive), 
and the Republic of Korea Navy's 
Daegu and Chungnam-class frigates, 
the latter employing a combined 
diesel-electric or gas arrangement 
with two MT30s per vessel combined 
with diesel-electric motors. 

In addition to the MT30, the 
upgraded Mogami-class frigates will 
be equipped with mtu Series 4000 
diesel generator sets from Rolls­
Royce Power Systems, supplied 
through licensed partner Daihatsu 
lnfinEarth, providing on board power 
generation across ship systems. The 
Series 4000 covers a power range 
from 1,125 to 3,250kWe and has 
accumulated more than 250 million 
operating hours across its service life. 

The selection reinforces Rolls­
Royce's position as a propulsion 
supplier across Australia's naval 
modernisation programme, which also 
includes the AU KUS nuclear-powered 
submarine commitment, for which 
Rolls-Royce Submarines is set to 
provide reactors. 
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ICCAS 2026 
International Conference on Computer Applications in 
Shipbuilding 

The International Conference on Computer Applications in Shipbuilding (ICCAS) was first organised in 

1973 and has since taken place all around the world. Over the decades, ICCAS has become a well­

established and highly respected event within the maritime industry, known for presenting cutting-edge 

research and fostering in-depth technical discussions. The conference consistently brings together a 

unique mix of academic experts and industry practitioners, providing a collaborative platform to share 

knowledge, challenges, and innovations in shipbuilding technologies. 

ICCAS focuses on the practical application of digital technologies across all stages of the ship lifecycle. 

Topics include data capture and management, cybersecurity, digital twin decision support, artificial 

intelligence, virtual sensors, naval architecture, project management tools, environmental performance 

including decarbonisation and wind-assisted propulsion, operational optimisation, 3D modelling, and the 

design of unmanned and autonomous vessels. ICCAS also welcomes research on advanced computing 

technologies relevant to the maritime sector. 

ICCAS 2026 will continue this tradition of 

excellence, providing an invaluable 

opportunity for attendees to gain insights 

from leading experts, engage in meaningful 

technical exchange, and contribute to the 

future of shipbuilding innovation. The event 

will also feature practical workshops 

designed to showcase hands-on applications, 

product demonstrations, and interactive 

training, enabling participants to deepen 

their understanding of emerging technologies 

and their real-world impact across the ship 

lifecycle. 
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TECHNICAL 

Submarine 
launching an 
lver4AUV 

TORPEDO TUBES CET NEW 
ROLE AS AUV LAUNCHERS 

equipped with dual-frequency 
side-scan and bathymetric sonars, 
with navigation provided by an 
inertial and DVL suite, surface Wi-Fi 
and Iridium communications, and an 
acoustic modem for subsurface use. 

L3Harris to roll out TTLR and lver4 900 for US government 

L 3Harris Technologies has 
received a contract from the US 
Defense Innovation Unit to 

deliver its Torpedo Tube Launch and 
Recovery (TTLR) system, which 
deploys and retrieves autonomous 
underwater vehicles (AUVs) through 
existing submarine torpedo tubes 
without the submarine needing to 
surface or expose personnel to risk. 

The system deploys and retrieves 
the company's lver4 900 AUV and has 
been validated by US and allied 
navies for intelligence, surveillance, 
reconnaissance, mine detection 
and seabed warfare missions. The 
TTLR launcher and multiple lver4 900 
AUVs will be built at L3Harris's 
Fall River, Massachusetts facility. 
Neither contract price nor duration 
has been disclosed. 

The engineering significance of the 
TTLR lies in its use of existing 
submarine infrastructure. The 
modular system is compatible with 
both attack and ballistic submarine 
classes and multiplies force capacity 
from existing hulls without requiring 
new construction. It also delivers the 
first US Navy submarine and aviation­
approved AUV lithium-ion battery 
technology, enabling longer-duration 
missions with hot-swap capability for 
continuous operations. NiMH cells 

provide a range of 40nm over 20 
hours, while lithium-ion packs extend 
that to 80nm over 40 hours. 

The lver4 900 itself is a compact 
vehicle around 2.5m long, with a 
titanium and carbon-fibre pressure 
housing rated to 300m depth and a 
weight of under 104kg, dimensions 
that allow it to be handled through a 
standard torpedo tube. It carries 
modular payload bays typically 

The TTLR's interoperability across 
multiple submarine classes and 
allied platforms advances the US 
Navy's manned-unmanned teaming 
vision and supports AU KUS Pillar 2 
collaboration between the US, UK 
and Australia. 

The UK operates the related lver4 
580 for unmanned minehunting and 
survey operations, underlining the 
system's relevance to allied navies 
including the Royal Navy. 

IVER4 
900 

is a compact autonomous underwater 
vehicle around 2.Sm long, with a titanium 
and carbon-fibre pressure housing rated to 
300m depth and a weight of under 104kg. 
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TECHNICAL 

THE FUTURE OF ANTIFOULINC 
A summary of Ulf Hansen's presentation at the RINA Ship Energy Efficiency Conference 

U If Hansen, senior advisor 
maritime at Swedish company 
I-Tech AB, addressed the RINA 

Ship Energy Efficiency Conference in 
Athens in March 2026 with a data­
driven challenge to the growing 
regulatory momentum towards 
biocide-free antifouling. His answer 
was unambiguous: yes, biocides 
remain essential, and prematurely 
restricting them risks making 
shipping's environmental performance 
significantly worse, not better. 

THE SCALE OF THE PROBLEM 
An estimated 200 million tonnes of 
greenhouse gas emissions annually 
are attributable to biofouling 
resistance, representing around 20% of 
total shipping emissions. A complete 
absence of effective antifouling 
protection could push that figure to 
400 million tonnes. Even modest 
fouling carries severe consequences: 
coating roughness or light slime 
increases fuel consumption by up to 
25%, heavy slime by 25-35%, and small 
barnacles or weed by 35-55%. By 2050, 
uncontrolled biofouling could be 
responsible for a 19% rise in total 
shipping CO2 emissions. Hull fouling is 
also the single largest pathway for 
non-indigenous species entering 
European waters, accounting for 41% of 
the total. Approximately 95% of the 
global fleet relies on biocidal coatings, 
a proven, fleet-scale solution across 
more than 100,000 vessels worldwide. 

In his presentation Hansen used 
drydock inspection data, compiled 
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with Safinah Group, to challenge 
assumptions widely held in industry 
and regulatory circles. 

The first is that barnacle fouling 
primarily affects slow-steaming or 
low-activity vessels. The data show 
otherwise. Barnacle presence was 
recorded on 89.9% of product tanker 
hulls inspected, 88.4% of crude 
tankers, and 71.9% of containerships. 
Vessels reporting significant barnacle 
fouling across the global merchant 
fleet grew from 249 in 2020 to 685 in 
2025, a near-tripling in five years. This 
data is based on 685 vessels' in-dock 
data during physical inspection. 

The key driver is trading pattern, 
not activity level: tankers and chemical 
carriers operating in warm, nutrient­
rich waters with extended anchorage 
and frequent idle phases below 6knots 
are roughly twice as likely to suffer 
heavy fouling as high-activity vessels. 
As global sea temperatures rise, this 
pressure will intensify. 

The second assumption is that 
barnacle fouling concentrates on 
vertical hull sides. Inspection data 
show the flat bottom is in fact more 
severely affected, with direct 
implications for hull cleaning 
strategies and coating specification. 

The third is that fouling is primarily 
a consequence of coating failure. 
While polish-through correlates with 
increased barnacle levels, significant 

fouling is recorded even on hulls with 
no polish-through, confirming that 
operational exposure is an 
independent risk factor that coating 
selection alone cannot fully mitigate. 

The available biocide toolbox is 
limited and shrinking, just when 
fouling pressures are increasing. 
Among targeted hard-fouling biocides, 
only two active ingredients are 
currently available: tralopyril and 
medetomidine. Hansen also notes 
that most commercially successful 
foul-release coatings still incorporate 
biocidal active ingredients. 

A biocide ban, even phased, would 
leave self-polishing coating systems 
without their primary defence against 
barnacle settlement, while foul-release 
systems would become highly 
vulnerable in warm-water idle 
conditions. The result would be 
increased fouling, more aggressive hull 
cleaning, and a carbon paradox in 
which the regulatory measure intended 
to reduce environmental impact would 
increase fuel consumption, worsen CII 
ratings, raise EU ETS costs and elevate 
invasive species risk. 

A CALL FOR COLLABORATION 
Hansen's conclusion is that a biocide­
free future is not yet realistic for most 
of the fleet. His call is for a more 
sophisticated response: regulators 
and industry should evaluate biocide 
policy jointly and holistically, 
considering emissions to both air and 
sea, rather than proceeding substance 
by substance. Rising sea temperatures 
and their effect on fouling pressure 
require proper investigation before 
further restrictions are imposed. 

Looking beyond the binary framing 
of biocidal versus non-biocidal, he 
advocates collaborative innovation 
towards ultra-low-biocide formulations 
that minimise chemical load while 
maintaining efficacy across all vessel 
types and operational conditions. The 
goal is to ensure the path away from 
biocides does not inadvertently 
worsen the very environmental 
outcomes it seeks to improve. 



LASER SHIELD TAKES SHAPE 
UK's Dragon Fire set to take on drones by 2027 

T he threat landscape facing 
modern naval forces has 
changed rapidly. Cheap, mass­

produced uncrewed aerial systems, 
available in vast numbers and 
increasingly capable of coordinated 
attack, have exposed the limitations of 
conventional air defence. Intercepting 
a drone costing a few hundred pounds 
with a missile costing tens of 
thousands is not a sustainable 
equation. Dragon Fire is the UK's 
answer to that problem. 

Developed through an industry 
partnership led by MBDA with 
Leonardo UK and QinetiQ, Dragon Fire 
is a Laser Directed Energy Weapon 
system designed as an integral effector 
within a layered air defence 
architecture. The system has entered 
production and is on track to equip 
the Royal Navy in 2027, with first 
installations planned aboard Type 45 
destroyers. That timeline reflects both 
the urgency of the threat and the 
maturity of the technology. 

The system is housed in a modular 
20ft ISO container, drawing on the host 
platform's own power and cooling 
rather than requiring independent 
provision. This makes DragonFire 
straightforward to integrate on to, and 
remove from, different platforms. 

At its core, Dragon Fire uses coherent 
beam-combining technology to focus 
high-energy laser light on to a target 
with exceptional precision. The system 

is nominally rated at S0kW and has 
been designed to be scalable. Its beam 
director uses three apertures to 
search, identify and engage. The first 
acts like a pair of binoculars, scanning 
a wide area for threats. A second 
mid-range aperture examines a 
located target in greater detail. The 
third, telescope-like aperture provides 
ultra-precision targeting, narrowing 
on to the threat and confirming 
engagement. The beam is produced by 
compressing raw electrical power into 
a laser source, then focusing and 
stabilising it through advanced 
hardware and algorithms before 
directing it precisely on to the target, 
where the intense light cuts through 
the structure. 

A critical design principle is that 
raw power output is not the primary 
measure of efficacy in a laser weapon. 
What matters is how much of the 
available power can be concentrated 
on to the most vulnerable point of a 

ISOKW 
There is ambition to develop a 
150kW-class naval variant for 
installation aboard Type 26 
frigates in the early 2030s. 

The DragonFire Laser 
Directed Energy 
Weapon system 

target. DragonFire has been specifically 
engineered to maximise that focused 
delivery, ensuring rapid intercept 
rather than simply generating the 
highest possible beam energy. 

Steering the beam with the required 
accuracy is technically demanding. 
Fast-moving mirrors direct the laser, 
with high-speed cameras and 
sophisticated image-processing 
algorithms operating at thousands 
of frames per second providing 
continuous feedback. Even tiny mirror 
adjustments translate into large beam 
movements at range, and as a target 
heats and begins to give off smoke and 
particles, its optical signature changes, 
compounding the tracking challenge. 

Atmospheric turbulence is a further 
obstacle. Dragon Fire addresses this by 
increasing power output to compensate 
for adverse conditions, and applying 
real-time wavefront correction, 
measuring the return signal from the 
target and calculating adjustments to 
counteract beam distortion before it 
reaches the aim point. 

The trials programme has been 
methodical. Initial firings against static 
targets at the Dstl Porton Down range 
were demonstrated publicly in October 
2022. Low-power tracking trials at the 
MoD Hebrides Range followed in 
July 2023, with a high-power shot 
destroying a moving aerial target in 
October 2023. A further aerial 
engagement was conducted in January 
2024. The consistency of results 
prompted the UK government to 
accelerate the programme and commit 
a further £316 million, bringing total 
investment to £416 million. 
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TECHNICAL 

LNC FOR CRUISE: 
THE DESICN IMPLICATIONS 
A report from Lloyd's Register, Fuel for Thought: LNG for Cruise, says liquefied natural 
gas is established as the dominant alternative fuel in the sector by a considerable 
margin, evidenced by the fact that 30 LNG-fuelled cruiseships of 20,000GT and above 
are in service and a further 29 are on order. What does that mean for naval architects? 

The most fundamental design 
constraint the report addresses 
is one naval architects have 

grappled with since the first LNG­
fuelled cruise vessels entered service: 
volumetric penalty. LNG requires three 
to four times the storage volume of 
marine diesel oil for equivalent 
energy content, with storage 
temperatures held at approximately 
-162°C in atmospheric tanks. 

The implications for hull form, 
internal arrangement, stability and 
cargo or passenger capacity are 
substantial. The fuel gas supply 
system, designed to handle cryogenic, 
low-flashpoint fuel and manage 
boil-off gas, represents a further layer 
of complexity that must be resolved at 
concept stage rather than retrofitted. 

Propulsion system selection carries 
consequences that extend well 
beyond the engine room. The report 

_..,;..__-.;,;.._. 
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highlights that methane slip -
unburned methane escaping during 
combustion - varies significantly by 
engine type and load condition, and 
that this variation directly affects a 
vessel's GHG intensity calculations 
under both FuelEU Maritime and the 
IMO Net-Zero Framework. 

Otto-cycle dual-fuel medium­
speed engines, the most widely 
deployed type in the cruise sector, 
have achieved methane slip below 
1g/kWh through exhaust gas 
recirculation and spark ignition 

"LR ESTIMATES ONBOARD 
CARBON CAPTURE COSTS 
ARE 30-35% LOWER 
FOR LNG-FUELLED 
VESSELS THAN FOR 
THOSE BURNING 
CONVENTIONAL FUEL:' 

developments. Wartsila's 31DF NextDF 
technology is cited as demonstrating 
a marked improvement in slip rates 
across the load range compared with 
its predecessor. 

Despite the demonstrated 
performance of the latest engine 
technologies, the report notes that 
current methane slip figures achieved 
by engines already in service have 
yet to be incorporated into either 
the FuelEU Maritime or IMO lifecycle 
analysis frameworks, a regulatory 
lag that Lloyd's Register argues 
must be addressed if operators 
investing in cleaner technology are 
not to be penalised. 

Nevertheless, the report is clear 
that the industry needs to push 
towards slip rates below 0.Sg/kWh, 
and that regulatory frameworks have 
not yet caught up with current engine 
performance, a situation Lloyd's 
Register is beginning to address 
through a new descriptive note and 
ShipRight procedure for recognising 
methane reduction measures, to be 
offered from 2026. 

The low-load problem deserves 
particular attention from designers 
of cruise vessels. Port approach, 
manoeuvring and berthing operations 
are precisely the conditions under 
which four-stroke dual-fuel engines 

80% 
If 80% of biomethane available 
for transport is directed to 
shipping, it could cover up to 3.1% 
of shipping's total energy demand 
by 2030 and 12.6% by 2050; at a 
20% blending ratio those figures 
rise to 15.7% and 62.9% respectively. 



exhibit disproportionately high 
methane slip. The report argues that 
hybrid propulsion architectures, 
incorporating shaft generators, 
batteries and fuel cells, offer a 
technically credible solution, enabling 
stored energy to substitute for engine 
output during low-load phases. 

For naval architects, this means the 
integration of energy storage and 
power management systems into the 
propulsion concept from the earliest 
design stage, with attendant 
implications for space allocation, 
structural arrangements and electrical 
system design. 

Safe Return to Port (SRtP) 
requirements add a further 
dimension. On long repositioning 
voyages to drydock, vessels may 
exceed their SRtP radius, necessitating 
that at least one LNG train remains 
fully operational throughout the 
passage. This constrains the 
maintenance and survey activities 
that can be undertaken en route and 
reinforces the case for designed-in 
redundancy across all critical LNG 
system components. 

The drydocking challenge 
addressed in the report reflects a 

"LOW-PRESSURE 
FOUR-STROKE ENGINE 
METHANE EMISSIONS 
WERE REDUCED BY 
75% OVER THE 25 YEARS 
TO 2020, WITH LA TEST 
ENGINES ACHIEVING 
A FURTHER REDUCTION 
OF UP TO 41% ON 
THOSE LEVELS" 

broader truth about LNG-fuelled 
cruise vessels: they demand a 
fundamentally different approach to 
maintenance planning. Narrow 
out-of-service windows, residual 
cryogenic heel in tanks, pressurised 
gas circuits and the complexity 
of dual-fuel trains with full 
redundancy mean that many 
inspections and system tests 
cannot wait for the drydock. 
They must be conducted in service, 
with passengers aboard, requiring 
meticulous isolation arrangements, 
venting plans and access provisions 
that ought to be codified at the 
design stage. 

Looking further ahead, the report 
makes a compelling case for LNG 
as the optimal fuel for onboard 
carbon capture. Lloyd's Register 
estimates a 30-35% reduction in 
capture cost compared with 
conventional fuel, attributable to 
lower CO2 output, cleaner combustion 
and compatibility with pre­
combustion technologies that crack 
methane to produce hydrogen. 

Post-combustion systems, which 
capture CO2 from flue gas without 
requiring engine redesign, are 
identified as the most shipowner­
friendly route, though they demand 
significant space and structural 
integration that again points to early 
design consideration. 

Fuel for Thought: LNG for Cruise 
makes clear that LNG is neither a 
finished solution nor a dead end. 
For naval architects, it defines a 
technically demanding but navigable 
pathway, one that will reward those 
who engage with its design 
implications from the outset. 

Clarkson Research projects 
the LNG-fuelled merchant fleet 
(excluding gas carriers) will 
reach approximately 24% of 
the total fleet by 2050. 

Methane has a Global Warming 
Potential of28 times CO2 over 
100 years, and 84 times CO2 

over 20 years - the shorter 
timeframe being the more 
operationally urgent metric. 

Fossil LNG well-to-tank 
emissions are listed under 
FuelEU Maritime at 18.5g 
CO2eq/MJ, more than a third 
higher than conventional 
oil fuels. 

LNG bunkering volumes hit 
a record 4.7 million cubic 
metres globally in 2023, up 
62% on 2022; ship-to-ship 
deliveries doubled to 2.9 
million cubic metres. 

The global LNG bunker vessel 
fleet comprised 54 vessels with 
a total capacity of 8.6 million 
tonnes per year as of 2024, 
with a further 35 vessels 
needed by 2030. 

Under the IMO Net-Zero 
Framework, VLSFO attracts Tier 
1 and Tier 2 Remedial Unit 
costs from the outset of the 
regime in 2028, whereas 
diesel-cycle slow-speed LNG 
dual-fuel vessels only begin 
incurring FuelEU Maritime 
penalties after 2039. 
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Following the success of Warship 2024, with over 230 delegates, Warship 2026 is back in Australia, bringing together 

international experts in naval design, engineering, and innovation. The conference will focus on delivering 

affordable, capable minor warships and the latest technical developments shaping future fleets. 

The event attracts defence professionals, industry specialists, academics, and technology experts. Delegates will 

hear from leading speakers, join technical discussions, and connect with fellow professionals from around the world. 

Why Attend 

Warship 2026 offers a unique opportunity to engage with the forefront of naval innovation: 

• Discover the latest technologies and strategies for minor warships 

• Join expert-led discussions on fleet development and innovation 

• Connect with defence, industry, and academic leaders worldwide 

• Gain insights into trends shaping the future of naval capability 

Topics (including but not limited to): 

• Integration of Minor Warships 

• Technology to improve availability 

• Autonomous Systems 
• Blend of crewed/uncrewed -

Optionally Crewed Systems 

• Lean crewing 
• Tech advancement 

• More sustainable build 
techniques 

EARLY BIRD DEADLINE 
10 JULY 2026 

30 th Sept 2026 - 1st Oct 2026 

Perth, Australia 

Event Partner 
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The development of extra-large 
autonomous underwater 
vehicles (XLAUVs) represents 

one of the most significant advances 
in undersea systems engineering in 
recent years, and Anduril's Dive-XL is 
among the most capable examples of 
the type yet demonstrated. 

Where conventional AUVs are 
typically optimised for short to 
medium-range survey and 
reconnaissance missions, the Dive-XL 
is designed to travel in excess of 
1,000nm and to dive to depths beyond 
200m, with a maximum demonstrated 
range of2,000nm. During a 2024 
demonstration, it completed a 
100-hour continuous voyage, 
described by Anduril as the longest 
single mission recorded for a vehicle 
of its class. Across Anduril's broader 
fleet of AUVs, accumulated operational 
experience now exceeds 42,355km and 
6,752 hours of mission time, a dataset 
that underpins confidence in the 
platform's long-duration reliability. 

The engineering approach centres 
on modularity. The Dive-XL is built 
around an open system architecture 
designed to accommodate a range of 
mission payloads without requiring 
fundamental redesign of the platform. 
Current payload options include 
Anduril's Seabed Sentry sensing 

system, an Al-powered technology for 
persistent undersea surveillance, and 
Copperhead, a torpedo-inspired 
underwater attack drone. 

The modular architecture also 
supports future payload integration 
as mission requirements evolve, a 
design philosophy increasingly 
common in naval unmanned systems 
where the pace of operational 
development outstrips traditional 
procurement cycles. 

Historically, launch and recovery 
has been one of the more challenging 
engineering problems for large AUVs. 
The Dive-XL addresses this with a 
two-point lift interface that allows 
deployment from a variety of host 
platforms, including surface ships and 

100 
HOURS 
In tests, the Dive-XL completed 
a 100-hour continuous voyage, 
described by Anduril as the 
longest single mission recorded 
for a vehicle of its class. 

TECHNICAL 

piers, without requiring dedicated 
handling infrastructure. This flexibility 
is operationally significant, as it 
means the vehicle is not tied to a 
specific class of host ship and can be 
integrated into existing fleet assets. 

The vehicle is designed to operate 
independently or in coordination with 
crewed and other uncrewed systems, 
supporting the manned-unmanned 
teaming concepts now central to 
naval doctrine in the US, Australia 
and the UK. Mission roles include 
seabed survey, intelligence gathering, 
surveillance and reconnaissance, 
and strike support, as well as 
potential commercial applications in 
offshore energy infrastructure 
inspection and survey. 

Anduril manufactures Dive-XL 
vehicles at a facility in Sydney, 
Australia, established in connection 
with the Ghost Shark programme for 
the Royal Australian Navy, and 
operates a purpose-built facility in 
the US at Quonset Point, Rhode 
Island, designed to produce dozens of 
Dive-XLs and hundreds of the smaller 
Dive-LO platform annually. The 
existence of dedicated, high-volume 
production capacity distinguishes the 
Dive-XL programme from many AUV 
developments that remain at 
prototype stage. 
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WATCH RINA EVENTS 
ON-DEMAND WATCH 

ON-DEMAND 
EVENTS: 

@ 

Wherever you are in the world, you can now watch our 
events at the time of your convenience. Our members 
enjoy on line access to selected events in RINA's 2026 
calendar, including the inaugural Naval Architect (Glasgow) 
and the sold-out Wind Propulsion Conference (London). 

Our events bring together naval architects, maritime 
engineers and associated professionals in pursuit of 
solutions to the industry's challenges. They capture the 
breadth of today's naval architecture profession, combining 
expert insights, practical applications and cutting-edge 
technical discussion. 

On-demand events are available exclusively to RINA 
members. See all membership benefits at 
rina.org.uk/membership 

ti=t•m■mn, 
Royal Institution of Naval Architects (RINA) is a global 
membership body for the maritime industry, covering 

everything from super yachts and green propulsion to 
warship resilience. With members in 140 countries, we 
promote the interdisciplinary conversation at the heart of 
maritime innovation. 

Renowned for the technical excellence of our publications, 
events and learning, we drive the career development and 
credibility of our members. 

For more than 160 years, we have advanced the art and 
science of naval architecture through shared expertise 
and innovation. 

"WHEN MANY CONFERENCES ARE 
BARELY DISGUISED SALES EVENTS, 
HAVING OVER 200 PEOPLE COME 
TOGETHER TO SHARE KNOWLEDGE 
AND ADVANCE WIND PROPULSION 
FOR SHIPS IS SOMETHING SPECIAL." 
ATTENDEE, WIND PROPULSION 
CONFERENCE 2026 



Left: Delegates and speakers at 
RINA's Ship Energy Efficiency 
Conference 2026 
Below: A chance to network at 
a RINA conference 

SHARINC INSICHTS ON BEST PRACTICE 
Presentations from RINA's inaugural Ship Energy Efficiency Conference in Athens on 17-18 March 2026 

R INA's inaugural Ship Energy 
Efficiency Conference brought 
together shipowners, operators 

and industry partners to share 
real-world case studies and 
measurable outcomes from vessel 
efficiency projects. 

Below are summaries of two 
presentations. 

METIS: BUILDING TRUST IN FLEET 
PERFORMANCE ANALYTICS 
As the maritime industry increasingly 
relies on data-driven decision­
making, the quality and transparency 
of that data are critical. 

The Metis platform ingests high­
frequency telemetry data, integrating 
noon reports, ERP data, weather feeds 
and AIS positioning into a cloud-based 
analytics environment. Its Scoring 
concept consolidates KPls across four 
domains - Emissions, Operations, 
Performance and Machinery - into a 
single normalised Vessel Score. 

Underpinning the platform is the 
Metis Confidence Framework, 
developed in response to the 
'Garbage In, Garbage Out' problem, 
which takes on added significance 
when poor data produces erroneous 
analytics that generate misleading 

Al-driven insights. The framework 
operates across three layers: 
i nfrastru ctu re-level connectivity 
monitoring with self-healing 
capabilities; data conditioning using 
machine learning to detect sensor 
anomalies and quantify signal quality 
through a Data Health metric; and a 
transparency layer delivering 
analytics with explicit confidence 
ratings, including error 
and bias figures. 

ICS: ENERGY EFFICIENCY AND 
UNDERWATER NOISE 
Most energy efficiency measures 
being adopted to meet IMO 
greenhouse gas (GHG) regulations 
will also reduce underwater radiated 
noise (URN), according to research 
presented by Chris Waddington, 
technical director of the International 
Chamber of Shipping (ICS) and chair 
of its URN working group. 

Shipping is the principal 
anthropogenic source of underwater 
noise, and ship-generated acoustic 
spectra closely overlap the frequency 
ranges used by fish and marine 
mammals for communication, hunting 
and reproduction. 

Waddington noted that a 3dB per 
decade increase in background ocean 

noise levels represents a doubling of 
sound energy per decade. 

AVARD study examining more than 
100 energy efficiency measures found 
that around two thirds produced a 
concurrent URN reduction. A 
subsequent NAVISON study, 
sponsored by the European Maritime 
Safety Agency, forecast a 30% 
reduction in URN energy density 
across European waters as a direct 
consequence of IMO GHG compliance. 

A case study involving Tallink 
Group's ro-pax vessel Baltic Queen 
illustrated the synergy in practice. 
Following a speed reduction to meet 
GHG requirements, replacement 
propeller blades optimised for 
the new operating condition were 
fitted at a cost of €13,640, delivering 
a low-frequency URN reduction of 
up to 15dB and average fuel savings 
of approximately 17%. 

Waddington identified three 
efficiency measures that conflict 
with URN reduction: propeller 
blade area ratio optimisation, slow 
running of controllable pitch 
propellers, and ultrasonic antifouling 
systems. Careful management of 
these areas should allow other 
efficiency measures to drive down 
ambient URN in aggregate. 
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EVENTS 

Professor David Manley FRINA 

UNDERWATER 
CAPABILITY 
RINA's Warship 2026: Submarines conference, on 
24-25 June 2026, University of Bath 

The Warship 2026 conference brought together 
naval designers, engineers, defence professionals, 
academics and industry specialists to examine the 
technologies and strategies shaping future 
submarine capability. 

The theme, accelerating underwater capability 
through collaboration, ran through a programme 
covering technology insertion, digitalisation and 
digital twins, autonomy and human-autonomy 
teaming, lean crewing, innovative power and 
propulsion systems, novel materials, survivability, 
stealth, and quantum technology. 

Sessions were drawn from a range of 
organisations, including BMT, QinetiQ, Siemens 
Digital Industries Software, Expleo and MARIN, as 
well as universities such as Adelaide and University 
College London. The format combined keynote 
addresses, parallel technical streams, Q&A panels, 
and roundtable discussions, with a drinks reception 
and wargaming activity on the first evening. 
BMT was the event partner. 

To follow is an abridged version of a paper 
presented by Professor David Manley from 
University College London at RINA Warship 2026. 
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WARCAMINC 
BALTIC SENTRY 
How a wargame series is being used to help 
combat hostile underwater activity 

NATO established the Baltic Sentry mission in 2025 to 
address the vulnerability of critical undersea infrastructure 
in the Baltic Sea. The region contains a dense network of 
power interconnectors, fibre-optic cables, and seabed 
installations that have been repeatedly affected by 
ambiguous or hostile activity. 

The accession of Finland and Sweden to NATO 
transformed the Baltic into an almost entirely Alliance­
controlled maritime space, creating both the political 
impetus and operational requirement for a coordinated, 
persistent security posture. 

Task Force X (TFX) provides the principal mechanism for 
integrating maritime uncrewed systems into Baltic Sentry. 
Its mandate is to deliver scalable USVs, UUVs, and UASs 
that can augment or substitute for traditional platforms, 
particularly in the demanding acoustic and environmental 
conditions of the Baltic. Crewed patrol vessels and 
maritime patrol aircraft cannot sustain the level of 
persistence required to monitor multiple infrastructure 
corridors; TFX assets, by contrast, offer endurance, sensing 
diversity, and the ability to saturate key areas. Early 
contributions such as small UAVs, medium UUVs, and basic 
USVs, provided incremental improvements, while later 
additions such as interceptor USVs, sail-powered USVs, and 
containerised towed arrays significantly expanded Blue's 
ability to inspect vessels and monitor infrastructure. 

The NATO Digital Ocean programme provides the 
architectural framework for integrating these systems. It 
aims to create a "persistent, multidomain sensing and data 
fusion architecture" by combining seabed sensors, 
autonomous platforms, satellite ISR, and commercial data 
sources. A major focus is underwater communications, long 
recognised as a limiting factor in submerged operations. 
Prototype underwater mesh networks, acoustic modems, 
and hybrid optical acoustic links were explored during the 
wargame series, representing early steps towards a 
distributed, data-centric maritime surveillance model. 

The wargames were conducted using UCL'.s Cobalt Rocks 
ruleset, adapted to model physics-based detection, 



The wargame setup (above), and (right) game 
map, asset capability card and blue assets 
investigate a suspicious vessel 

communications latency, bandwidth constraints and 
probabilistic classification. Three scenarios were 
constructed: a 2025 baseline, an initial TFX-enhanced 
posture, and a future Digital Ocean architecture 
incorporating an ASW glider barrier. A double blind 
adjudication model ensured realistic uncertainty, with Blue 
and Red operating from separate rooms and receiving only 
information their sensors could plausibly observe. 
Environmental conditions, endurance limits, and launch 
and recovery constraints were explicitly modelled, 
reinforcing operational realism. 

Scenario 1 established the baseline. Blue possessed 
reasonable surface awareness but "almost no persistent 
subsurface sensing", enabling Red to use a seabed 
operations vessel as a decoy while a grey zone merchant 
vessel severed a fibre-optic cable. The attack went 
undetected until after the fact, and attribution remained 
uncertain. The scenario highlighted the difficulty of 
distinguishing hostile intent from routine commercial 
activity in a congested maritime environment and showed 
the vulnerability of the current posture to deception and 
timing manipulation. 

Scenario 2 introduced initial TFX enhancements. UAVs 
extended patrol vessel horizons, USVs increased surface 
domain presence, and medium UUVs provided limited 
subsurface coverage. Red abandoned at least one planned 
attack due to the perceived risk of inspection. However, 
underwater situational awareness remained intermittent, 
and a Red MUUV successfully exploited a gap in Blue's 
patrol cycle. The absence of an underwater com ms network 
meant that even successful detections would not have 
been reported in time to prevent an attack. 

Scenario 3 tested a future architecture featuring a digital 
underwater mesh network, expanded TFX mass, and an ASW 
glider barrier. The mesh network enabled near real-time 
reporting and dynamic tasking of submerged assets. The 
glider barrier successfully detected a Red SSK, allowing 
Blue to mount a coordinated non-kinetic response. 
However, Red's multivector attack, which combined MUUVs, 
an XLUUV decoy, and a grey zone merchant vessel, showed 
that even advanced architectures remain vulnerable to 
coverage gaps and information environment manipulation. 

Cobalt Rocks - SOV Control Sheet Ship ID: ___ _ 

... 
uuv 

USV 

Medium UAV 

capabilities 
Operational Speed 
Transit Speed: 
Endurance: 
Launch/Recovery TI me: 
Recharge Time: 

Loadout Options: 
Search • EO system (1 hex) 
~W- Small sonobuoy pattern 

6 Hexes/tum 
1 0 Hexes/turn 
3 turns (Ghrs) 

0 
1 turn(2hrs) 

lJ!N Investigation - 1 UUV, Comms Buoy 

Actions: 
• Route Surveillance 
• Cui Surveillance 
• Out And Back 
• Deploy 

Max Speed: 3 
~I Rudy 

3033 

Capabilities 
Operational Speed 
Transit Speed: 

0.5 hexes/turn 
1 hexes/tum 

Endure nee: 
Launch/Recovery Time: 
Recharge Time: 

loadout Options: 
Search • Sidescen Sonar 

6 turns {12hrs) 
1 turn 
2 turn (4 hrs) 

Investigate- Manipulators, targeting sonar 
Kinetic - targeting sonar, shaped charge 

Movement Actions-(may choose up to 1) 
• Transit 
Detect Actions -(no limits on choice) 
• Seabed Search 
• Magnetometer Search (if fitted) 
Activity Actions -(may choose 1) 
• Engage infrastructure - HACK or CUT 
• Investigate 

Typical ship and asset capability cards 

The 'Visby incident', in which a merchant vessel severed all 
fibre-optic cables to the island, illustrated the interplay 
between physical, legal and informational domains. 

Underwater situational awareness remained the 
dominant limitation across all scenarios, driven by the 
Baltic's shallow depths, variable salinity and complex 
seabed topography. Platform mass and distribution 
significantly shaped adversary freedom of manoeuvre, but 
mass alone was insufficient without optimised tasking. 
Communications proved a critical enabler; the mesh 
network dramatically improved responsiveness but 
remained sensitive to node density and environmental 
conditions. Endurance constraints created predictable 
windows of vulnerability, repeatedly exploited by Red. 

The wargame series demonstrates that future capability 
development must prioritise persistent seabed sensing, 
long endurance UUVs, resilient underwater 
communications, and integrated system of systems 
architectures. Incremental improvements to individual 
platforms will not deliver the situational awareness 
required to protect critical undersea infrastructure in the 
Baltic Sea. 

\\ 
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MEMBERS 
Sukant Kumar's outreach 
work is "immense and 
impressive" 

A SPOTLIGHT ON MEMBERS AROUND THE WORLD 

RINA CONTRIBUTION TO STEM 
AWARD 2026: SUKANT KUMAR 
Recognition for his outstanding work in inspiring 
young people to pursue a career in engineering 

S ukant Kumar, a senior naval 
architect at Lloyd's Register 
(LR), has won the RINA 

Contribution to STEM Award for 2026, 
in recognition of his outstanding 
commitment to engaging young 
people with maritime and 
engineering careers. 

Kumar's work at Lloyd's Register 
centres on ship safety, regulations 
and emergency response. He 
contributes to global regulatory 
development through the IMO and 
IACS, supporting technical papers, 
regulatory amendments, 
interpretations and implementing 
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them within LR. He also advises 
shipowners and operators on 
compliance and technical decision­
making, and supports the LR Ship 
Emergency Response Service, applying 
stability and longitudinal strength 
analysis to assist vessels during 
time-critical incidents. Together, this 
work helps ensure that ships 
operating worldwide remain safe, 
compliant and resilient. 

That professional credibility is 
central to what makes his school visits 
effective. When Kumar stands in front 
of a class and describes what a naval 
architect actually does, he is speaking 

MY PATH TO SUCCESS 
Aaron Cobb MRINA is chief engineer, international navy 
support, at BAE Systems, Maritime and Land Defence 
Solutions. He says vocational training was the basis for a 
fascinating and fulfilling career and it could be the 
pathway to success for many more young people 

W hen I was 16, a team from 
Fleet Maintenance & Repair 
Organisation, later BAE 

Systems, came to my school to talk to 
us about apprenticeships, specifically 
warships. There's something 
mesmerising about vast grey ships 
fitted with missiles and guns, so I took 
the application pack home. 

Little did I know that that single 
decision would set me on a 30-year 
career supporting the ships of the 
Royal Navy. 

In 1997, I began my apprenticeship 
as a plater/fabricator in Portsmouth. It 
gave me the opportunity to continue 
my education while learning a skilled 
trade on the job. Over the next three 
years, I worked on a wide range of 
platforms including CVS, Type 22/23 
frigates and Type 42 destroyers, and 
was able to experience other parts of 
the business, including procurement, 
planning and design. It was there that 
something clicked: I realised I wanted 
to understand why things were 



from direct experience of a technical, 
consequential and modern profession. 

Kumar has been a volunteer with 
Inspiring the Future since 2022. The 
platform connects professionals with 
schools and colleges across the UK, 
and asks participants to give just one 
hour a year. He has given more than 
23, attending 10 school engagements 
and reaching more than 1,700 young 
people. Inspiring the Future has 
recognised him as one of its most 
outstanding volunteers. 

The scale of impact is reflected in 
the feedback from a London 
International Shipping Week event 
attended by 120 Year 10 students. 
Following the session, 94% said they 
had encountered a maritime job they 
had not previously heard of, 96% 
reported new knowledge of maritime 
careers, and 92% felt more confident 
that those careers were accessible 
regardless of gender or background. 

His motivation is personal. Growing 
up, Kumar lacked exposure to 
engineering role models, and that 
absence shaped his awareness of 
what was possible. He is guided by 
the principle that you cannot be what 
you do not see, and his outreach is a 

designed the way they were, not just 
how to build them. 

There were, of course, parts of the 
apprenticeship that I did not enjoy, but 
understanding what doesn't motivate 
you is as important as discovering 
what does. The exposure to a large 
organisation and its many functions 
was a huge benefit, and by the time I'd 
completed my apprenticeship, my 
career path had started to take shape, 
and I became a design engineer. 

Nevertheless, there was always a 
part of me that regretted not taking an 
academic route, but that regret 
became motivation. Fortunately for 
me, BAE Systems supports further and 
higher education and is filled with 
managers and leaders committed to 
nurturing and developing talent. This 
allowed me to build on the 
foundations laid during my 
apprenticeship while expanding my 
knowledge through academic study. 

Showing young people what's possible 

direct response to that experience. 
He says: "Talent is everywhere, but 
awareness is not, and even small 
moments of exposure can change the 
direction of a life:' 

That commitment to honest 
engagement is evident in a session he 
delivered to primary school children 
on the Titanic. When a pupil asked 
why only women and children had 
been saved first, Kumar responded 
with care, explaining that in maritime, 
the priority is to protect those who 
cannot protect themselves. It is the 
kind of moment that illustrates why 
his engagements leave a mark. 

Beyond school visits, Kumar serves 
as a governor at a local primary 

My journey into naval architecture 
began with a last-minute request to 
support an inclining experiment in 
Scotland. That week proved 
transformative. I found a discipline I 
was genuinely passionate about, and 
it opened the door to the career I 
have today. A year later, I transferred 
into the naval architecture team and, 
in parallel, began studying for a 
master's degree through the MTEC 
programme, designed for those in 
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school and has supported a youth 
leadership programme affiliated 
with a Toastmasters club, helping 
college students develop the 
confidence and public-speaking skills 
that underpin careers in engineering 
and beyond. 

The RINA nominations committee 
described the impact of his outreach 
as immense and impressive, noting 
that Kumar embodies the spirit of the 
award and surpasses its requirements. 

"I plan to continue visiting schools," 
he says, "and to spend more time 
mentoring young naval architects as 
they begin their careers:' 

THE RINA AWARDS 
Sukant Kumar is the first in a 
series of award winners that The 
Naval Architect will be profiling 
this year. The RINA Awards 
recognise outstanding 
contributions and achievements 
across the naval architecture and 
maritime engineering community, 
spanning technical excellence, 
education, research and 
professional development. 

employment and run by the University 
of Newcastle. I went on to achieve 
Chartered Engineer status through 
RINA a few years later. 

Today, as a chief engineer at BAE 
Systems, I look around and see 
colleagues who have arrived here via 
many different routes. That variety of 
experience brings diversity of thought, 
which ultimately benefits the Royal 
Navy, and our wider customer base, 
and creates a rewarding place to work. 

STEM AMBASSADOR PROCRAMME 
RINA is calling on members to support its STEM Ambassador programme, connecting 
experienced engineers with schools and colleges to raise awareness of naval 
architecture among young people. Despite offering careers at the forefront of 
technology and sustainability, the discipline remains poorly understood by students, 
while the maritime industry faces a well-documented shortage of skilled engineers. 

The programme is flexible, with a minimum commitment of one activity per year. 
Ambassadors deliver talks, workshops and mentoring, while also developing their own 
professional skills. Registration is straightforward via the STEM Learning platform. 

To find out more, visit the Developing Careers pages at rina.org.uk. 
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HOW IT'S CHANCED 
Jack Gifford MRINA on his journey from boatyard Saturday boy to a Caribbean future 

Why did you choose a career as a 
naval architect? 
A local family friend introduced me to 
the concept of a naval architect at the 
same time as I was becoming 
obsessed with sailing. Dinghy racing 
with my father, I grew to admire the 
classic yachts where we sailed at 
Aldeburgh. When I became the 
'Saturday boy' at the local boatyard, 
the owner, Peter Wilson, asked me 
what I wanted to do when I left 
school. He was rather surprised when 
I said I wanted to be a naval architect. 
From then on he encouraged me to 
learn as much as I could about 
boatbuilding and design, lending me 
books and quizzing me about them. 

How did you go about getting an 
education? 
Solent University's Yacht Design and 
Production course is the stuff of 
legends, providing the building blocks 
for most renowned yacht designers 

~ and naval architects of recent 
~ decades. It lived up to its reputation, i 
~ and after three years of pure 
~ indulgence in my chosen subject, I 
§ was raring to go. 
~ 
i What happened after university? 
i My first job at G.L. Watson was hugely 
g formative, working with designs I had 
C, ! previously read about and 
5 participating in some important yacht 
i restoration projects. I was thrilled to 
:2 meet and work with some of the 
~ 

~ greats. It was only the diversity of life 
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outside classic yachts and a desire to 
learn from a broader church that 
tempted me away. 

After a year in the Netherlands 
working on the design of very large 
yachts, I had a thorough education 
in design office discipline. The 
subsequent restoration of a 1937 
Camper & Nicholson Motor Yacht at 
Pendennis Shipyard had proved 
another triumph for the G.L. Watson 
team but at the end of a three-
year project, Cornwall proved hard 
to leave. 

What happened next? 
Starting my own office had always 
been in the back of my head and it 
was apparent that the south west 
offered a wealth of diverse 
opportunities for someone with my 
accumulated skill set and experience. 

I set up my office in 2016 and 
embarked on seven years of 
fascinating projects, travel and 
experiences, and serving the 
commercial, leisure and research 
sectors. I was able to take on a junior 
naval architect and share the 
knowledge and opportunity that had 
come my way. 

What other roles have you taken on? 
Conversations with two separate MCA 
surveyors led me to a job as an MCA 
surveyor; a demanding role that comes 
with no shortage of responsibility, 
pressures and demands focused on 
maritime and environmental safety. 

Still based in the south west 
of England, I benefited from some 
of the best maritime training 
available, counting a diverse 
group of hugely competent naval 
architects, engineers and mariners 
as my colleagues. 

Working with the local fishing fleet 
was a highlight, becoming familiar 
with vessel owners and operators who 
had as close a tie to their vessels as 
any, each with their own particular 
challenges and priorities to 
understand and work with. 

The MCA taught me how to be 
a civil servant and how, no matter 
the size and complexity of the 
vessel, from a 400m container ship 
to a 6m open fishing boat, they 
are equally deserving of clear and 
concise professional engagement. 
The Agency is excellent at matching 
skill sets to tasks and my knowledge 
of stability and structures was put 
to good use. 



What now? 
I am off to the Caribbean to run a 
thriving boatyard in English Harbour, 
Antigua. I hope my skills and 
experience will contribute to the 
yard going from strength to strength 
in supporting the local industry and 
visiting trade. My existing toolkit of 
skills will no doubt come in handy 
but I am looking forward to learning 
the needs and challenges of my 
new workplace. 

What's your advice for others? 
To anyone thinking of running their 
own office, go for it! It's tough, but 
hugely rewarding. It allows you to 
go for the work that really interests 
you and to learn and grow into 
specialisms that will enthuse you 
for years. 

I have been a RINA member since 
day one at university when former 
CEO Trevor Blakeley visited and 
handed out the forms. Now as a 
longstanding full member who only 
recently got their act together to 
become chartered, I can confidently 
say that naval architecture has been 
everything I wanted in a career and 
more. I am proud to say 'I am a 
naval architect', and, while you 
never know what the next project 
will bring, one thing is for certain, 
you never stop learning. 

"TO ANYONE THINKING 
OF RUNNING THEIR 
OWN OFFICE, GO FOR IT! 
IT'S TOUGH, BUT 
HUGELY REWARDING" 

MEMBERS 

CHARTINC A COURSE 
AT ARCO ENCINEERINC 
We hear from an engineering consultancy about its 
mentorship needs - and what it can offer in return 

THE COMPANY 
Argo Engineering 
Solutions, founded in 
2016 by Simon Walley 
and based at Hythe 
Marina, Southampton, 
is a 12-strong team 
specialising in 
lightweight structures 
across composites, 
aluminium and high-
strength steels. The company's work 
spans five pillars of expertise: 
advanced structures, prototyping, 
high-speed light craft, windships, and 
hovercraft and air cushion vehicles. 

THE ENGINEER 
Emma Shepherd is one of Argo's five 
engineering consultants, and her 
career illustrates how the company 
develops its people. Having 
completed an MEng (Hons) in 
Marine Technology with Small Craft 
Technology at Newcastle University 
in 2020, she had already spent two 
summers with Argo as an intern 
before joining as a design engineer, 
progressing to engineering consultant 
in September 2024. 

Her technical experience 
encompasses naval architecture 
and hydrodynamics on concept 
projects, preliminary design of RIBs 
to various rule sets, structural 
assessment against ISO standards, 
stability assessments, lifting 
calculations, weight-critical 
studies and hoverbarge stability 
feasibility work. She has developed 
proficiency in finite element 
analysis using Strand7 and is 
practised in hand calculations for 
hull structures across monohull 
and catamaran configurations. 

Her portfolio reflects the kind 
of multidisciplinary, hands-on 
engineering career that professional 
chartership is designed to recognise. 

She says: "I am looking for an 
experienced RINA member who 
has worked on a range of projects 
and understands the chartership 
process - someone who could 

help me review my application 
and offer guidance and 

.,,. feedback on what I have 
prepared so far:' 

WHAT IS NEEDED 
Shepherd is now 

preparing her chartership 
application, and it is here 

that a gap has emerged, not in 
her experience, but in the 

support available to her. 
Argo has not previously navigated 

the RINA chartership process, and 
there are open questions around 
how to collate experience and 
present it in the format RINA 
requires. What is needed is someone 
who understands the process from 
the inside: how evidence should be 
structured, what level of detail is 
expected and how a candidate's 
career narrative should be framed to 
meet the Institution's standards. 

WHAT ARGO CAN OFFER 
Mentoring is already part of the fabric 
of how Argo operates. The four most 
senior staff, with between 15 and 30 
years of experience each, provide 
active technical guidance to junior 
engineers. With six years post­
graduation experience herself, 
Shepherd is well placed to support 
the four recently graduated engineers 
who have joined the company in the 
past three years. 

Argo also offers work experience 
and internships to undergraduates, 
providing experience that contributes 
directly to logbook objectives. 
Once Shepherd achieves chartership, 
she will be glad to act as an 
external mentor to candidates at 
other organisations. 

A mentor who knows the RI NA 
process and can help Shepherd 
present an already strong engineering 
career in the right way would benefit 
not just one engineer, but an entire 
company's approach to professional 
development for years to come. 

Get in touch: info@argo-engineering.co.uk 
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LESSONS 
FROM MY 
DERBYSHIRE 
John Jubb CEng, 94, on one 
of the most remarkable and 
troubling episodes in 
British maritime history in 
which he played a vital role 

I tis now some 25 years since the 
conclusion of the Second Formal 
Inquiry into the loss of MV 

Derbyshire. The vessel disappeared in 
September 1980 while on passage 
from Canada to Japan, carrying over 
100,000 tonnes of iron ore. She was 
lost some hundreds of miles south of 
Japan in waters 2½ miles deep. At 
169,000dwt she remains the largest 
British merchant vessel ever lost at 
sea. All 42 crew and two wives aboard 
perished. The Japanese Maritime 
Safety Agency reported two oil slicks 
some 20nm apart in a region where 
Typhoon Orchid had occurred, but 
there was no sign of the vessel itself. 

GOVERNMENT APATHY 
What followed was the most 
disgraceful episode in UK shipping 
history. Despite the Derbyshire being 
British-built, British-crewed, UK­
classified and UK-owned, there was no 
significant government response to her 
loss. Fourteen secretaries of state for 
transport came and went without 
ordering any on-site investigation. 
It was left entirely to the dependants 
of the 42 crew to pursue the matter, 
forming the Derbyshire Family 
Association under the able 
chairmanship of Paul Lambert. Captain 
David Ramwell's efforts in cajoling and 
convening politicians in Westminster 
should not be forgotten, either. 

The first formal inquiry was 
inconclusive; the wreck had not been 
located, though it correctly speculated 
that the vessel had probably been 
overcome by the sea. Marine surveyor 
Peter Ridyard, who had lost a son 
in the disaster, established prior to 
the inquiry that the five sister ships 
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had cracking in their deck structures 
close to the forward faces of the 
superstructure, at the junction with 
frame 65. 

The hypothesis developed that 
when these large bulk carriers 
encountered very large waves in 
severe sea conditions, the resulting 
peak stresses sought out local 
weaknesses in the structure, causing 
the deck to tear locally at frame 65. 
The stern would sink at the point of 
fracture while the nine forward holds 
floated free until they too foundered. 
The two oil slicks appeared 
consistent with this scenario, though 
this interpretation was later revised. 

The critical moment came on 
22 July 1993 at a meeting of the 
International Transport Workers' 
Federation attended by NUMAST, the 
National Union of Seamen and the 
Derbyshire Family Association. Shaun 
Kent, a lateral thinker who had 
studied the seabed conditions at the 
loss site and who had previously 
recovered a car-sized section of 
Derbyshire's sister ship Kowloon 
Bridge, including fractures adjacent 
to the superstructure, proposed a 
£2m search of the seabed. The 
proposal was rejected, but a £25,000 
investigatory contract was agreed 
as an alternative. 

From this modest sum, David 
Mearns of Oceaneering was awarded 
£7,250 to visit Japan and consult the 
Japanese Maritime Agency. He 
returned with a finding that proved 
decisive: one of the two reported oil 

upwellings had been based on a false 
helicopter sighting, the aircraft not 
having had the range to reach the 
location. This destroyed the two-part 
fracture hypothesis but, crucially, 
concentrated the search on a single, 
much smaller area of seabed. The 
wreck was found within a week. 

CONCLUSIVE EVIDENCE 
A subsequent £2.25m government­
funded expedition produced a 
photographic montage of more 
than 600 pieces of wreckage across 
37,000 images. The evidence showed 
that the Derbyshire had partially 
flooded and descended like a 
submarine, the external pressure at 
depth causing a massive implosion 
that accounted for the scale of the 
destruction. The ensuing 
investigations led ultimately to a 
change in IMO rules, mandating 
stronger hatch cover loading 
standards for bulk carriers 
in heavy seas. 

Between 1950 and 2000, more than 
100 bulk carriers sank and some 1,500 
seamen drowned. These losses 
reflected a catastrophic and 
prolonged failure of the shipping 
industry and its regulators. The 
Derbyshire Family Association, 
through 20 years of persistence 
against considerable institutional 
resistance, changed that. They 
deserve their place in maritime 
history for finding the Derbyshire and 
improving bulk carrier safety. I'm 
proud to have played my part. 

"THE DERBYSHIRE HAD PARTIALLY FLOODED 
AND DESCENDED LIKE A SUBMARINE" 
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BRANCH SPOTLIGHT 

CUMBRIAN CONVERSATIONS 
Talks at the branch ranged from world speed records to HR and decarbonisation 

T he RINA Cumbria Branch 
delivered a varied programme 
of talks and events in 2025 

and into 2026, held mainly at 
Barrow Town Hall, Barrow-in-Furness, 
with one event at the Coniston 
Institute. Speakers covered a wide 
range of topics, from history to the 
future of decarbonisation, to the 
Titanic, to the engineering behind 
world speed records. 

In September 2025, James Royston, 
head of projects at the Isle of Man 
Steam Packet Company, gave a talk on 
the specification and acquisition of 
Manxman, its latest ferry serving the 
Heysham to Douglas route with some 
quite stringent infrastructure and 
environmental constraints and Return 
to Port requirements. 

Martin Thody, a chartered 
ergonomics and human factors 
specialist, fellow and president of 
the Chartered Institute of Ergonomics 
and Human Factors, and senior 
engineering consultant for Human 
Systems Integration at BAE Systems 
Submarines, gave a talk on 1 October 
2025 titled 'The Evolution of Human 
Factors in the Maritime Industry: From 
the Age of Sail to the Modern Day', 
exploring people-centred design and 
operational performance across the 
maritime sector. 

The following month, the branch 
presented an evening of talks centred 
on Coniston Records Week, held at the 
Coniston Institute on 4 November 
2025. Organisers and participants 

Cruising on Lake Windermere 

described the engineering behind 
their vessels and their pursuit of world 
speed records on Coniston Water, with 
attendees encouraged to watch the 
racing during the day ahead of the 
evening session. 

The new year opened on 7 January 
2026 with Steve Bee, group 
commercial director ofVeritas 
Petroleum Services, and a chemist by 
background. His insightful talk 
addressed maritime decarbonisation, 
outlining the company's testing and 
advisory work across a fleet of almost 

"A NETWORKING 
EVENING IS PLANNED AT 
WINDERMERE MOTOR 
BOAT RACING CLUB" 

13,000 vessels, with a focus on 
protecting vessels, crew and the 
environment while improving 
operational efficiency. 

On 28 January 2026, John Hudson 
CBE, FREng, FRINA, past managing 
director of Barrow shipyard, delivered 
'Surviving Perestroika: The Impact 
of the End of the Cold War on 
Barrow's Shipyard', charting the 
yard's response to the post-Cold 
War defence landscape, its 
industrial rationalisation, and its 
eventual refocusing on the UK 
submarine programme. 

In 'Barrow and the Great Liners' on 
10 March 2026, Dr Stephen Payne QBE, 
FRINA examined the shipyard's 
historic role in the construction of 
great ocean liners. Payne had 
previously delivered a talk to the 
branch on his work as the chief 
designer of Queen Mary 2. 

Forthcoming events include talks by 
Dr Stephen Payne on Titanic Revisited, 
Alan Phizacklea on so years at Barrow 
shipyard and Jerry Turner on the 
stability of large sailing yachts. The 
branch also has a networking evening 
planned at Windermere Motor Boat 
Racing Club and a visit to Barrow 
Lifeboat Station. 

BRANCH COMMITTEE 
Chair: David Hooper MRINA 
Vice-chair:Adam Cowley MRINA 
Secretary: Crayston Renner MRINA 
Treasurer: Simon Newby AMRINA 
Honorary member: Jason Dobb MRINA 
Members: Nick Heather FRINA; 
Aaron Willis AMRINA; and Sheldon 
Keizner AMRINA 

The RINA Cumbria Branch works closely 
with the Barrow and District 
Association of Engineers (BDAE) and 
Professional Engineers South Cumbria 
(PESC) to contribute about one talk per 
month to a series of weekly talks from 
September to April. Aside from talks 
and events, the branch also provides 
Professional Review Interview 
interviewers for RINA members looking 
to progress their professional status 
within the Institution. 
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BRANCH SPOTLIGHT 

SINCAPORE FOCUS ON DECARBONISATION 
Events in Singapore cover fuel, professional development and youth engagement 

The Joint branch of RINA and 
IMarEST in Singapore delivers a 
rich programme of technical 

events at one of the world's great 
maritime hubs. 

Decarbonisation was the dominant 
theme in 2025. In March, a webinar 
with the Society of Naval Architects 
and Marine Engineers Singapore 
(SNAMES) and the Singapore 
Shipping Association examined 
biofuels as a near-term emissions 
reduction pathway. 

Rajesh Madhavan of Alfa Laval drew 
on 16 years of maritime sector 
experience to address practical 
decarbonisation strategies, while 
colleague Franciska Kjellstrom 
discussed fuel treatment solutions 
and contributions to the ISO 8217:2024 
marine fuel specification. 

The fuel transition conversation 
continued with a technical evening on 
ammonia in May, sponsored by Lloyd's 
Register and WinGD. Liam Blackmore 
of Lloyd's Register and Lars Hansen of 
WinGD presented on the latest 
developments in ammonia-powered 
engine systems, addressing the fuel's 
potential to deliver safe, sustainable 
decarbonisation and the technical and 
infrastructural challenges that remain. 

The regulatory dimension 
sharpened in September with a 
webinar by Saunak Rai, head of 
FueLNG, examining LNG bunkering 
against the backdrop of IMO MEPC 83's 
newly approved mid-term greenhouse 
gas (GHG) measures. The package, 
comprising a binding fuel-GHG 
standard and a global pricing 

mechanism, both due in 2027, tightens 
well-to-wake requirements and raises 
the compliance bar for all fuels. 

Professional development has also 
been an important strand of the 
branch's work. At a members' night at 
NUSS Suntec City Guild House, 
Professor John Chudley, rector of MLA 
College and chair of the Engineering 
Council UK, outlined the full range of 
academic and experiential routes to 
Engineering Council registration. 

He highlighted how vocational 
education, flexible CPD frameworks, 
and step-on /step-off career 
progression can support marine 
professionals at every stage. He 
also addressed the Engineering 
Council's ongoing Registration Review, 
including future professional titles 
and the long-term integrity of the 
engineering register. 

Youth engagement has been a 
priority too. The branch attended the 
Singapore Maritime Foundation's 
Maritime Youth Forum, presented to 
naval architecture and marine 
engineering students at the Singapore 
Institute ofTechnology's induction 
briefing, and sponsored the Nanyang 
Technological University Maritime 
Business Society's 21st Anniversary 
Dinner. Branch chair Dr Mookerjea 
gave the welcome address. 

The youth engagement programme 
culminated in December with the 
signing of a Memorandum of 
Understanding with YoungShip 
Singapore, formalising a partnership 
designed to increase the flow of young 
professionals into the maritime sector. 

1,700 The joint branch of RINA and IMarEST has 
more than 1,700 active members and is one 
of the most significant professional 
maritime organisations in the region. 

In February, the branch hosted a 
SNAMES Tech Talk, with LNG Alliance's 
Dr Wie Min Gho covering the fatigue 
and fracture of marine structures. 

A branch webinar in May 2026 
featured Christopher Koek, from the 
Jason Marine Group, whose 
presentation focused on the Hatran 
SINS-FOG-C001, a new-generation 
IMO-certified fibre-optic gyroscope 
designed to be robust, maintenance­
free and easy to install. 

With the Joint Branch's 25th 
anniversary in November 2026, and 
future technical sessions already 
planned on topics including carbon 
capture, digitalisation and 
cybersecurity, the committee is well 
placed to build on a landmark year. 
• rina.org.uk/branch/singapore­
joint-branch 
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PROFESSIONAL DEVELOPMENT 

Now working in Auckland (pictured above), New Zealand, Rob Hayes has visited Wellington (right) and Mount Taranaki (top right) 

MY APPROACH TO CPD 
Rob Hayes on writing papers and presenting at conferences as part of his CPD 

Rob Hayes MRINA is based in 
Auckland, where he runs a 
consultancy, Maritime Systems 

Engineers. Rob studied MEng Ship 
Science at Southampton, graduating in 
2014, and his career has taken him 
from the UK, to Australia, and now to 
New Zealand. He reflects on the 
importance of continuing professional 
development (CPD). 

WRITING AND PRESENTING 
CPD is incredibly important, both for 
personal development and for the 
general advancement of the industry 
and profession. We are a small, niche 
industry, and CPD makes up a vast 
proportion of how you can widen your 
experience and knowledge. 

While I have approached a diverse 
range of CPD throughout my career, my 
go-to method is to write papers 
and present at conferences. My first 
opportunity to present was in 2015 at a 
small conference (Hybrid Marine 
Power & Propulsion), on optimising 
vessel design for hybrid propulsion. 
I refined the topic over the next two to 
three years and presented at two 
further conferences, including the 
International Maritime Conference, 
Sydney, in 2017. 

As my research interests and project 
exposure shifted, I have been able to 
present on different topics at an array 

of conferences. My advice: you don't 
need to target large or international 
events. Presenting at your local RINA 
branch can be just as rewarding, and a 
fantastic opportunity to get in front of 
a crowd without too much pressure. 

WHY INVEST THE TIME? 
Pursuing CPD can be a challenge, 
especially if you are in a remote area. 
However, conferences have a 
reasonable lead-in time, allowing you 
to plan around the event. 

There are several benefits. 
Researching and writing papers 
teaches you a lot, often in a subject 
area outside your usual course of 
work. Depending on your employer, 
there may be funding and 
opportunities to travel overseas to 
present. Finally, writing a paper and 
attending a conference can rack up a 
significant proportion of your required 
CPD hours for the year. 

It is tempting to focus on CPD only 
when you are seeking professional 
registration (e.g. chartership) or 
maintaining it (e.g. RPEQ in 
Queensland, Australia), but CPD is 
much more than an obligation. It is 
how you help shape the industry, and 
every person reading this article has 
the potential to participate in CPD 
activities that put them at the leading 
edge of the profession. For those at 

the start of their career, CPD is also a 
great way to learn and develop your 
knowledge, skills and experience. 

WHAT I GET OUT OF IT 
Conferences are a fantastic way to 
meet like-minded people, and to 
enlighten people from different 
backgrounds. Presenting on a topic 
still in its infancy is rewarding. You feel 
like you are contributing to the 
advancement of the industry and 
profession, generating discussion, and 
spurring others to think about topics 
they have not considered before. 

WHAT'S NEXT? 
With the recent rise of artificial 
intelligence across all sectors, I am 
currently working on a paper exploring 
its adoption into the profession: 
Pattern Recognition at Scale: Why 
Naval Architecture's At Moment Hasn't 
Arrived Yet. The paper argues that 
small maritime industries with an 
ageing workforce, such as New 
Zealand, could act as a testbed for 
early adoption of Al tools to offset 
impending workforce shortages. I will 
be presenting it at my local RINA 
branch (Auckland, New Zealand) on 
1 October 2026, and considering where 
else to take it from there. 

Contact Rob Hayes via maritimesystems.co.nz 
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DAVID ANDREWS 
The distinguished naval architect on skills, 
talent and a life in design 

David Andrews is professor 
of engineering design at 
University College London. 

His MoD career encompassed nuclear 
submarine design, the Invincible class 
aircraft carriers and early concept work 
on HMS Albion, HMS Bulwark and HMS 
Ocean. In 2020, RINA awarded him the 
William Froude Medal, its highest 
individual honour. 

Why a career in naval architecture? 
I have wanted to design ships since 
before I was eight when I was driving 
a pilot cutter in the summer of1955 in 
the Bay of Port Philip, off Melbourne. 

How has the industry changed since 
you started - for better and worse? 
The 'them and us' between the 
management and the blue collar 
workforce used to be appalling, but 
the industry is now a cooperative 
endeavour where skills are respected, 
even if the City and government fail to 
recognise its worth. 

What's the most underrated skill in 
naval architecture? 
Modern naval architects are highly 
capable users of computer-based 
technologies but lack the sense of life 
at sea for our end users. I was, as a 
naval constructor, educated in part 
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alongside the Royal Navy and went to 
sea with them before designing ships 
and submarines. That time took in 
frigates, including full work-up and 
service off Iceland during the 1971 Cod 
War, a mine hunter, submarines, and a 
helicopter carrier. 

Who in the industry do you most 
admire, and why? 
Young women naval architects, whose 
excellent personal management 
qualities are sorely needed. 

Which vessel do you wish you'd 
worked on, and why? 
The 1950s Dreadnought submarine 
project with its lead designer, Louis 
Rydill. He was my professor at UCL 
and later my PhD supervisor and 
he had a profound understanding of 
ship design. 

What's the best advice you have ever 
received and who gave it? 
Louis Rydill had a phrase in judging 
the professionalism of colleagues 
in the wider profession and the 
measure of working with them. 
He said: "His heart is in the right 
place:• And it was the correct basis 
for good collaborative working, 
which is the essence of designing 
complex vessels. 

If you could collaborate with a 
naval architect from history, who 
would it be? 
I am torn between three. First, Louis 
Rydill. Second, Sir Rowland Baker, 
whose career from the start of the 
Second World War to directing both 
the Dreadnought and Polaris 
submarine projects showed that 
technical design skill needs to be 
matched by management of a 
project's acquisition strategy. Third, 
Sir Stanley Goodall, director of naval 
construction from 1936 to 1944. 

What's the biggest mistake you've 
made in your career, and what did it 
teach you? 
Having witnessed, under protest, 
the mendacity of the senior 
administrators and the indifference 
of the uniform navy to the fate of the 
Royal Corps of Naval Constructors 
(RCNC), I finished my government 
service saddened by the state of the 
once proud Royal Navy and its ships. 
The RCNC has a distinguished history 
stretching back centuries, and to see 
its standing deliberately diminished 
was deeply dispiriting. It taught me 
that our national decline was 
significantly due to engineers being 
denied the status that they need to 
exploit the talent that has been 
emasculated since the time of Brunel. 

What advice would you give your 
25-year-old self? 
Do your best, but don't succeed at the 
cost to your integrity. 

If you had a naval architect motto, 
what would it be? 
I wrote a paper 100 Things (or so) 
A Ship Designer Needs to Know that is 
full of mottos. 

LEARNINC POINTS 
DO YOUR BEST 
But don't succeed at the cost to 
your integrity. 

"HIS HEART IS IN THE 
RICHT PLACE" 
Louis Rydill's phrase is a good 
basis for collaborative working. 

DESICN YOUR SHIP INSIDE OUT 
As examined in David Andrews' 
article, The Sophistication of ESD 
of Complex Vessels. 



SICN UP TO RINA 
SPECIALIST NEWSLETTERS 

Get the latest technical insights directly to your in box. 
Brought to you by The Naval Architect, our suite of 
specialist newsletters keeps you up to date with the 
latest developments in the maritime industry. 

As a member, you can sign up to any or all of 
our newsletters. 

Sign up at rina.org.uk/newsletters 

POWER & SUSTAINABILITY 

Exploring the future of sustainable energy within the 
maritime sector, Power & Sustainability provides our 
members with insights and discussion on emerging 
technologies, industry trends, policy developments 
and practical solutions shaping a cleaner, more 
resilient marine industry. You can expect topics such 
as renewable energy innovations, energy 
efficiency strategies and alternative fuels. 

Learn about practical solutions and challenges, 
industry insights from key players, and the 
innovations shaping the future of maritime energy 
and sustainability. 

SHIP REPAIR & MAINTENANCE 

Ship Repair & Maintenance is a window into vessel 
lifecycle management, focusing on the latest technical 
advancements, regulatory requirements, and best 
practices in maintenance and repair operations. 

Topics such as condition-based and predictive 
maintenance, hull integrity, corrosion control 
and propulsion system overhauls are explored, 
as well as the application of digital 
tools in maintenance diagnostics 
and planning. 

Ship Repair & Maintenance will 
also follow market trends and 
the distribution of work across 
the world. 

Dear Member 

advancements, survivability and stealth technologies, 
and the growing role of autonomy and artificial 
intelligence in naval operations. 

Gain insight into the technologies underpinning 
next-generation warships, along with the practicalities 
of design, integration and lifecycle support within 
complex naval environments. 

FERRIES & FAST CRAFT 

Ferries & Fast Craft focuses on vessel design, 
performance optimisation and operational 
technologies shaping high-speed and passenger 
transport sectors. 

You can expect topics such as hull design and 
hydrodynamics, propulsion systems including hybrid 
and electric solutions, lightweight and innovative new 
materials, and advanced navigation and safety 
systems. 

Gain insights into regulatory compliance and efficiency 
improvements in the unseen workhorses of the 
maritime industry. 

OFFSHORE TECHNOLOGY 

Explore the systems, engineering practices, innovations 
and challenges driving offshore operations across 
energy and marine sectors. 

Topics you can expect from Offshore Technology 
include subsea engineering, floating production 
systems, offshore wind technologies, digital monitoring 
and control systems, and asset integrity management. 

Delve into analysis and insights on 
emerging technologies improving 
safety, efficiency and performance in 
increasingly harsh offshore 
environments in the journey to 
cleaner sustainable energy sources. 

Welcome to our Wa,ship Technology newsletter. 

WARSHIP TECHNOLOGY 

Warship Technology delivers 
in-depth analysis of advanced 
naval systems, platforms and 
integration strategies shaping 
modern maritime defence 
capabilities. 

Look out for topics such as combat 
management systems, radar and 
sensor integration, propulsion 

This Ume we examine how lmmerslve technology is working lo aocelerate 
autonomous systems assurance and digital twin solutions for vessel design and 
training. 

We also get the loW down on Intelligence to build better cyber resilience across 
vessel systems and examine how operational maritime autonomy capability Is 
changing Iha defence sector. 

Scroll down lo explore upcoming events, read the latesl Issue ol The Naval Architect 
and learn aboUt the exciting Introduction of new membership tiers. 

lmmerslvp 1lmulatl9n accelerates 
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BMTa new Digital Innovation & 
Simulation centre (DISC) alms to 
reshape how naval ardlltects design, 
test and validate vessels. In this 
axcluslvalntarvlew,ctl$00YIH'howltuses 
lmnerslve Simulation tG de-risk 
declslon•maklng. 
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